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ABSTRACT
Growth in electric vehicle ownership in Canada has been slow relative to policy
imperatives to reduce greenhouse gas (GHG) emissions. According to the 2014 IPCC report the
global transportation sector was responsible for approximately 23% of all energy related CO2
emissions - second only to the energy supply sector. Further, transportation-related GHG
emissions have risen despite growing availability of more efficient modes of transportation
(IPCC, 2014). In Ontario, where there is an emphasis on renewable energy production, the
transportation sector is the largest emitter of GHGs at 35% (Ontario Government, 2016). We
conducted our case study in London, Ontario where vehicle ownership has grown 40% from
2010 – 2018 while combined ownership of plug in hybrid electric vehicles (PHEV) and plug in
electric vehicles (EV) grew only 2.8% (City of London, 2019).
While existing research on hybrid and EV purchasing focuses mainly on market-level
economic models, few studies investigate how either social influence or municipal intervention
impact electric vehicle purchasing behaviour. This study uses a survey of 257 Londoners,
randomly selected from four different postal codes to determine if their likelihood to purchase a
hybrid or EV is influenced by social (e.g. talking with family and friends) and municipal factors
(e.g., municipally sponsored test drive events, preferential parking). Those factors were included
in a model with several other predictors of electric vehicle purchasing behaviour including:
cost/financial concerns, environmental concerns, and sociodemographic factors. As hypothesized
both social and municipal variables were significantly associated with likelihood to purchase a
hybrid or EV as expected. There are two key implications. First, those interested in promoting
hybrid/EV should consider messaging that centers on current owners of hybrid/EVs interacting

iii

with family and friends. Second, cities should consider their role in providing relatively low-cost
incentives and promotion for hybrid or EV. Future research might include direct municipal
interventions meant to increase hybrid/EV uptake along with measurement of the impacts using
before and after questionnaire.
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SUMMARY FOR LAY AUDIENCE
For the purposes of this research we distinguish two key categories of "electric" vehicles:

Hybrid-Electric Vehicle: vehicles that combine BOTH the use of; an electric motor AND the
use of gasoline or diesel powered engines. This includes all Plug-In Hybrids.
e.g., Toyota Prius, Ford Fusion ENERGI, Chevrolet Volt

Plug-In Electric Vehicle: vehicles that ONLY use an electric motor and battery and do NOT
use an internal combustion engine. These vehicles are commonly known as Battery Electric
Vehicles (BEVs). e.g., Nissan Leaf, Tesla Model 3, Chevrolet Bolt
The growth of the electric vehicle (EV) has been slow in Canada compared to other
countries, despite the efforts of the government. Transportation remains a main source of
pollution that is emitted into the air and has recently become a bigger issue in recent years
despite the increasing availability of EVs. There has been some research into what influences
individuals to want to purchase hybrids and EVs, but many of them focused on environmental
and financial influences that used complex models. Precisely, what previous research looked at
was whether or not EVs become more desirable as more people buy them and what type of
people are most likely to purchase them.
This research was conducted on 257 London, Ontario residents, a city where vehicle
growth has risen significantly in the last eight years, but has seen very limited growth in EVs.
This research set out to determine if two influential factors can help lead a person towards
wanting to purchase an EV; firstly, social influences, such as talking with friends and family
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about EVs, and secondly, municipal interventions, such as holding EV information sessions.
These factors were placed in tests together among other predictors of EV purchasing behaviour
in order to determine which factors actually influence a person’s intent to purchase an EV. As
predicted, both the social and municipal influences were found to be associated with a person’s
likelihood to purchase a hybrid or EV. There are two key implications from the results. First,
those interested in promoting hybrid/EV should consider messaging that centers on current
owners of hybrid/EVs interacting with family and friends. Second, cities should consider their
role in providing relatively low-cost incentives and promotion for hybrid or EV. Future research
might include direct municipal interventions meant to increase hybrid/EV uptake along with
measurement of the impacts using before and after questionnaire.
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CHAPTER 1:
INTRODUCTION
1.0

Research Context
Transportation is a vital aspect of community energy planning, and it involves a complex

mix of jurisdiction and policy related things ranging from infrastructure, fuel transport, and
vehicle choices. According to the most recent IPCC report in 2014, the global transportation
sector was responsible for approximately 23% of all energy related CO2 emissions, which was
second only to energy supply and has seen a growth in greenhouse gas (GHG) emissions despite
more efficient modes of transportation being available (IPCC, 2014). In Ontario, a similar pattern
exists, as transportation emits 35% of the GHG emissions in the province - the single largest
sector (Ontario Government, 2016). In fact, passenger car trips alone cause more emissions than
Ontario’s iron, steel, cement, and chemical sectors combined (Ontario Government, 2016). This
suggests that we must understand the meaning and rationale for those passenger trips, vehicle
choices, and, perhaps more importantly, how open to change people might be to low-carbon
vehicle choices.

1.2

Rationale for the Study
Since there is a significant opportunity for GHG reduction in the sector of private and

personal transport choice such as conversion to hybrid-electric and electric vehicles (EVs), the
research will focus on two main topics, firstly, what motivates and influences individuals socially, in particular - to purchase such vehicles, and secondly, how municipal interventions can
influence a person to convert to an EV. The research was conducted using a survey of London,
Canada residents. The survey identified personal/household choices, such as mode of
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transportation to work and other decisions such as, vehicle choice (gas, hybrid, electric, etc.) and
how interaction with neighbours, friends, family and coworkers influence their decisions. The
survey data was analyzed using SPSS software to isolate whether social influences (e.g., time
spent talking about EVs with neighbours or family members; number of close family or friends
who currently own HEVs or EVs) have an independent effect over such things as market
influences (e.g., price). This research builds upon work that has been initiated by the Community
Energy Knowledge Action Partnership (CEKAP) across multiple universities and municipalities
in Canada. The shared focus of CEKAP is improvement of design and delivery of community
energy plans across Canada to reduce carbon and other pollutant emissions.
Past research on this topic has been done using a hybrid-energy economy model, which
combines the advantages of technology and behavioural realism to benefit policymakers and
assess the potential impacts of economy-wide changes (Jaccard & Dennis, 2006). This research
shifts the focus to tease out details of social aspects to avoid duplication and add value within
CEKAP. The research helps fill gaps in the research framework that look at the individual social
aspects such as asking the “how” and “why?” questions, for instance, whether or not interactions
with family and friends influence vehicle choice. The research comes at a significant time, as the
Ontario government shut down their EV incentives program that was working towards
encouraging an increase in electric vehicle sales. Additionally, the federal government, the
market, industry, and consumers all play important roles in creating an energy efficient
environment. The goal was to develop a survey that is scalable and transportable to other
municipalities, which will add to the corpus of energy-related decisions in those municipalities to
allow them to better design and develop their energy plans. The research results shed new light
on why people are/are not making more energy efficient decisions when it comes to their
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transportation lifestyles. This study aims to answer the following question “What social and
municipal factors influence and motivate individuals to make the decision to purchase hybridelectric vehicles or electric vehicles in a mid-sized city?”

1.3

Site Selection
The city of London, Ontario was the site selected for this research. In London, vehicle

ownership has grown 30% from 2010 – 2018, about four times faster than the population growth
in the city over the last five years (City of London, 2018). This is a major cause for concern as
the city has an average annual vehicle ownership growth rate of 3.9%, much higher compared to
the most recent provincial growth rate of 0.4%, as stated by Stats Canada in November of 2017.
Not only does the City of London have high vehicle ownership growth rates, but ownership is
occurring in categories which are relatively higher contributors to GHG (gasoline powered SUVs
and trucks). According to the latest City of London vehicle ownership data from 2018, diesel and
gas vehicles make up 89.4% of the total vehicles in London. Yet the combined ownership of
PHEV and EV is just above of 3% of the total vehicles in London, a measly 0.6% growth since
2010.

1.4

Chapter Summaries
The remainder of this thesis contains five chapters: a literature review, a methods chapter,

a results chapter, a discussions chapter, and a conclusions chapter. The literature review provides
an in depth look at previous studies that have focused on potential electric vehicle growth models
that are based policy and economics, as well as studies focused on social learning behaviour,
community energy strategy, willingness to pay, the neighbour effect and other influences such as
environmental concern. This chapter also summarizes the research gaps in the community energy
framework. The methods chapter lays out the hypotheses that are tested, and discusses the survey
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design, sample population characteristics, sampling procedure, response rate, measurement tools,
and the analysis procedure. The results chapter dissects all six hypotheses by providing tabled
results for each subsection of the chapter and differentiates how each hypothesis relates to the
three dependent variables. The discussion chapter furthers the conversation of each hypotheses
and speculates the reasoning for some of the differences found in the results chapter and includes
some methodological limitations. In closing, the conclusions chapter discusses the main findings
and highlights the theoretical and policy contributions and future recommendations on the topic.
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CHAPTER 2:
LITERATURE REVIEW
2.0

Introduction
Within both the community energy planning literature and policy implementation, little is

understood about the ways social groups make decisions that reduce their carbon footprint,
which in turn has major implications for how new infrastructure would actually be used. The
community energy planning framework contains environmental, economic, political,
technological, and social components, but gaps concerning social influences on behavioural
motivations remain (National Community Energy Strategy, 2018). Community energy planning
is a process that considers energy at the early stages of land-use and infrastructure planning by
identifying opportunities that can successfully integrate energy solutions at a building or
neighbourhood scale (City of Toronto, 2018). The overall goal is reducing energy use and
increasing the usage of renewable-low carbon energy sources, including such concepts as:
greening homes/buildings, district energy systems, and developing a network of electric vehicle
charging stations (City of Toronto, 2018). Other transportation related concepts in community
energy planning include bike and pedestrian paths, anti-idling campaigns, HOV lanes, and traffic
signal synchronization to name a few.
While research has helped community energy planning progress via modelling economics
and policy model predictions, it has not assessed the root issues at the individual and group
behavioural level. This includes questions such as what motivates and influences one to make
relatively low carbon transport related decisions (e.g., cycling, purchase an electric vehicle), in
the context of everyday living, as well as social and cultural beliefs, and norms. In fact, Driffill
& Owens (2008) find that pro-environmental attitudes found in studies are not always reflected
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in behavioural shifts, suggesting the need to tease out the complexity of individuals’ attitudes
and behaviours. Thus, in order to successfully gain a greater understanding of how these
influences are occurring, and from where, a thoughtful analysis of social influences will aid in
bringing these answers to the forefront.
Community energy planning literature focused on each individual’s transportation
decisions will provide a framework for understanding the perspective of economic and political
processes via hybrid-energy modelling (CIMS) and discrete choice experiments (Horne, Jaccard
& Tiedemann, 2005). Included in the review is a critical analysis of the methods and concepts
employed by past research to determine what has worked and what needs improvements.
Studying an individual’s vehicle purchasing decision making processes can provide nuance to
inform community energy planning mainly through transportation planning, but also through
public behavioural change campaigns directed at vehicle purchase and use. A single-city case
study should thus focus on concepts that are scalable and transferable to other municipalities to
maximize relevance and impact.
The review of social influence literature that connects to market behaviour and
environmentally sustainable topics highlights the concepts and frameworks that may be useful
for understanding how and why people make decisions on purchasing EVs. The majority of the
literature focused on influences of environmentally friendly purchases has addressed topics
surrounding the economics and financial aspects of making consumer purchases, including EVs.
There is also lots of literature surrounding social learning, herd behaviour, and market behaviour,
all, which are important when looking at how social influences work. There are two clear gaps in
the published research; how do influences from social groups impact an individual’s decision to
purchase a hybrid or electric vehicle, and how might municipal interventions influence EV and
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hybrid uptake. In order to lay out the plan for this research, this literature review will go over the
research that has looked into economic and financial influences in regards to EVs, and then will
look at research on social influences and municipal interventions. By doing so, this literature
review will highlight the research gaps that helped develop the hypotheses tested in this research.

2.1

Research on vehicle purchasing decisions
Most of the previous research on vehicle purchasing decisions has been focused on

discrete-choice models and CIMS, which is a hybrid-energy economy model that produces
predictions based on different scenarios. One of the first influential works done on personal
transportation decisions that included discrete-choice modelling was completed by Gordon
Ewing and Emine Sarigollu in 2000. Their study used a stated preference model, which asked
participants from Montreal, Canada to choose hypothetical hybrid and electric vehicles since the
specific ones described were not on the market at the time (Ewing & Sarigollu, 2000). All the
hypothetical choices were described mostly by economic attributes, such as purchase price,
repair costs, and cruising range. Thus the focus has tended to be on characteristics of the vehicle
with little reference to social aspects of the decision making process. The study found that while
participants perceived environmental impacts as important, they were unwilling to choose the
hybrid or electric vehicles presented, due to performance levels of range, acceleration and
refueling time (Ewing & Sarigollu, 2000). In a study from 2007, Potoglou and Kanaroglou used
a study population in Hamilton, Canada to examine which factors and incentives play a role in
influencing hypothetical cleaner vehicle choices. In addition to the use of similar attributes used
by Ewing and Sarigollu, this study also determined reduced emission levels, fuel availability and
tax incentives all played influential roles, while incentives such as free parking and permission to
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drive in high occupancy lanes had minimal effect on preferences (Potoglou & Kanaroglou,
2007).
In addition to the focus on purchase price influence and policy, studies also look into
attitudes and behaviours – but at the macro level. For example, Horne, Jaccard, & Tiedemann
(2005), at Simon Fraser University conducted a study that focused on improving the CIMS
model by studying what they term “behavioural realism”. While this research took the initiative
to involve behavioural aspects in its study, the main focus was still about adding value to the
CIMS model by using behavioural choices such as vehicle type to help predict the uncertainty of
policy implementations (Horne, et al., 2005). CIMS itself though, tends to focus on simulating
the acquisition, use and retirement of energy using technologies, with less attention to the social
influences that factor into how these technologies may be purchased (e.g., by who, why and how
often) (CIMS community energy, 2012). Axsen et al. (2015), also from Simon Fraser University
conducted a more recent study on individual’s vehicle preference, they added value to the
research topic by including lifestyle views into their research focus. They divided the participants
into pro- and non-environmental groups to determine how their preferences in lifestyle equate to
vehicle preference (Axsen et al., 2015). While this study expectantly found that the proenvironmental clusters were more likely to prefer an electric vehicle, this idea of preferred
purchase does not account for social influences on those pro-environmental attitudes. The social
aspect of transportation decision making has been researched through some social concepts, such
as the willingness to pay, neighbour effect, social learning & herd behaviour – concepts reviewed
next in the context of an overall framework.
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2.2

Consumer Willingness to Pay – Fuel, Rebates, Charging Times
Among the survey-based consumer choice studies are those involving willingness to pay

for an electric vehicle studies - some of which explore social influences on vehicle purchases. It
is useful to understand how those social factors may be linked to various aspects of the
economics of vehicles – price, mileage, and subsidies being at the forefront. One of the key
influences that have been found in past studies is the overwhelming individual desire to save
money on fuel, and these people often expect to see fuel prices skyrocket in the near future
(Hidrue, et al, 2011). Individuals purchasing electric vehicles are more likely to be younger,
educated, and have a green lifestyle, and are more willing to pay higher purchase prices for the
sake of fuel savings - rather than environmental reasons (Hidrue, et al., 2011).
In addition to fuel savings, policies that provide rebates/subsidies play an important role
influencing a consumer’s alternative fuel purchasing behaviour. One study went as far as
suggesting that increasing subsidies by $5,000 could increase electric vehicle purchases by
nearly 25% (decreasing sale price by $5,000 could also increase sales by 25%) (Tanaka et al.,
2014). While government subsidies for purchasing an EV are a main contributor for individuals
interested in buying an electric vehicle, other economic savings also predict an increase in the
EV share of the vehicle purchase market. This can be done by providing more subsidies, not only
on the vehicles, but the charging stations, and lowering the cost of the batteries (Hidrue, et al.,
2011). In addition to this, improvements could also be made in charging times, which was a main
barrier when it came to evaluating these vehicles by consumers (Hidrue, et al., 2011).
These findings suggest that consumers are certainly price sensitive in that they have a
willingness to purchase electric vehicles with a favourable mix of financial incentives – but there
is also a more generalized openness to purchasing HEVs and EVs. Others have found that in
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general, Canadian households are at least open to the idea of purchasing electric vehicles, which
suggests that at minimum, people are interested in the idea of electric vehicles due to potential
economic benefits (Ferguson et al. 2018). Such openness and willingness to purchase electric
vehicles sets the stage for certainly more market growth and the potentially strong influence of
non-economic factors. This study also had a geographical component that can track which areas
have the most potential for electric vehicle growth, which may be useful while working on
community energy plans in municipalities across the country. Past studies have provided
significant groundwork in terms of evaluating the current consumer market for electric vehicles.
Yet these studies still largely neglect social context, and fail to explore the impacts that social
interactions with friends, family, neighbours and coworkers may have on these economic
decisions. Research on the social determinants of purchasing an electric vehicle, allows for more
probing into the consumer market, which can in turn help discover purchaser influences and get
more switching from high carbon gas/diesel vehicles to less polluting hybrid-electric and electric
vehicles.

2.3

Financial Influences
Research conducted in 2014 by Sirezchula, et al. was focused around the influence of

financial incentives and other-socio-economic factors on EV adoption. This research analyzed
EV adoption in 30 countries in 2012, finding that financial incentives and charging infrastructure
were statistically significant factors in EV uptake. Despite this, it is possible that having financial
incentives does not guarantee a high EV uptake rate, as this is evident here in Ontario, and
Canada as a whole. Despite EV rates being on the rise, the percentage of market share occupied
by EVs is quite miniscule. The reason for financial incentives from governments is to off-set the
higher purchase price to help increase EV uptake. One of the main goals for EV adoption is to
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decrease GHG emissions, for this to have a widespread impact, EV uptake must be significant,
which is what governments are trying to encourage with the incentives (Sirezchula, et al., 2014).
Despite the results showing a positive relationship between EV uptake and financial incentives,
this is not the only, or single most important factor. This research actually found that each
additional charging station per 100K residents could have twice the impact on EV uptake in a
country than $1,000 in financial incentives (Sirezchula, et al., 2014).
The recent trend in EV uptake in Canada further supports the idea that financial
incentives are important for sales, but not the only factor. Data from electric mobility Canada
from 2018 reports that three main EV uptake provinces in Canada are BC, Ontario, and Quebec.
All of these provinces at one point had financial incentives for EVs and had major uptake follow.
The sales increase from 2017-2018 are as follows: BC increased sales by 154%, Quebec by
128%, and Ontario by 109% (EMC, 2019). Since Ontario pulled back its incentives, the numbers
have not maintained pace with BC and Quebec. This is backed by 2016-2017 sales increases
which were 120% for Ontario, 53% for BC and 44% for Quebec (Fleetcarma, 2018). Financial
incentives in Ontario during the 2017 year saw a massive increase, then when BC and Quebec
had their incentives intact for 2018, they leap frogged sales in Ontario as the new PC government
stripped away the EV incentive program in Ontario.
Having incentives alone is not enough, even in Ontario where incentives were found to
be successful, only 5% of ICE vehicle owners surveyed claimed they were knowledgeable about
government incentives (Plug ‘N Drive, 2017). Based on this information alone, it is evident that
financial incentives are not the be-all-end-all of EV uptake. Other influences must work together,
to increase EV uptake as simply just having financial incentives cannot carry the burden by
themselves.
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2.4

The ‘Neighbour Effect’
The concept of neighbouring in relation to vehicle purchasing consumer behaviour was

developed and studied in the UK starting in the 1970s by various researchers, such as Cox,
Johnston, and Miller; but how neighbouring or the ‘neighbour effect’ is actually measured differs
across studies. Some researchers have focused on political voting behaviour in relation to social
characteristics, emphasizing the concept of ‘people who live together, talk together, end up
voting together’ (Harrop, Heath, & Openshaw, 1991). Instead of voting behaviour, some
researchers who borrow from these authors have focused attention on how new technology
becomes more desirable as its adoption becomes more popular in a market (Axsen, Mountain, &
Jaccard, 2009).
One of the more influential studies on neighbouring and travel behaviour was done by
Mau et al. (2008), who hypothesized that the value an individual places on a hybrid-electric
vehicle change as the overall ownership of these vehicles increases. That is, as market share
increases, so too does general interest in purchasing those same types of vehicles. This is
presumed to be a form of neighbouring or a ‘neighbour effect’ – essentially crowd behaviour –
without actually measuring direct interaction with neighbours. Though quantifying the neighbour
effect added behavioural realism to macro-level studies that had focused mainly on price and
subsidy-related aspects of the energy-economy models like CIMS (Mau, et al., 2008) – there was
little in the way of nuance for understanding this “neighbouring”. This survey, based on
hypothetical purchasing scenarios, determined that this ‘neighbouring effect’ was strong in
relation to hybrid-electric vehicle market share (Mau, et al., 2008). Similarly, Axsen et al. (2009)
measured the neighbour effect by studying the willingness to pay for different types of lowcarbon technology, with a focus on hybrid-electric vehicles – and again, varying the hypothetical
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market size occupied by HEVs and EVs. In this work, the authors stated that the “neighbour
effect” is the tendency for consumer preferences to change as these hybrid-electric vehicles
become more prevalent in the market. Furthermore, the “neighbour effect” represents the
inclination for the social costs of switching to such vehicles to decrease; that is, as the purchase
rate increases due to shifts in cultural norms and learning from other individuals (Axsen, et al.,
2009). One of the main goals of their study was to explore the role and value that the neighbour
effect provided, by inserting it as a parameter in the CIMS models; the results determined that
this effect holds potential importance in technological change (Axsen, et al., 2009). What exactly
drives this neighbouring effect measured as a market share, is not entirely clear though.
While this idea of neighbouring based on the consumer market is important, it will be
useful from a social/environmental change standpoint, to unpack this concept and look at the
impact that literal neighbours, families, friends, and coworkers may have on how people assess
hybrid and EV purchase options. This requires teasing out the different ways neighbours
influence one another, whether it be through verbal communication, or more subtle cues such as
displaying the hybrid or EV in their driveway. It will also be important to unpack the routine and
not-so-routine conversations that these ’neighbours’ have on hypothetical and real purchases of
hybrid and EV. Looking at how often neighbours discuss the topic of hybrids and EV options is
important, but it is even more important to determine what the basis of these discussions are.
This breaks out “neighbour effect” that focuses on the consumer market by showing the social
aspects of the market at work – word-of-mouth, how all social acquaintances – close and more
socially distant - influence decision-making.
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2.5

Beyond the Neighbours
While the concept of the “neighbour effect” is the starting foundation of this research,

there are three other major, and theoretically more influential, social groups that affect an
individual’s choices: family, friends, and coworkers. Along with neighbours, these groups are the
people that an individual interacts with the most, some of them on a daily basis, while others are
less constant but still hold significant influence on decision making processes. These groups all
hold some sort of peer influence that can sway a person’s decision-making process one way or
another, whether this may be a quick daily decision or a more impactful one such as lifestyle
choices like an EV purchase.

2.6

Leader Behaviour
In relation to coworkers, there seems to be correlation between how colleagues interact

and influence another’s views, especially on environmentally sustainable ideas. For example,
Kim, et al. (2017) looked at individual differences, leader behaviour and co-workers advocacy
and how these influenced voluntary green behaviours in the workplace. In response to the
growing public concern about environmental degradation and climate change, many employers
are attempting to become more environmentally responsible and use more “green”
environmental organizational practices. The study found that by seeing others, especially their
work leaders engage in green behaviours, workers appear to increase their own advocacy for
green movements. These actions were perhaps taking place due to conscientiousness and moral
reflectiveness; by seeing others take part in a sustainable movement, individuals can internally
convince themselves that is the correct action to take or possibly be left behind (Kim, et al.,
2017). In a similar way, consciousness and moral standards may play an influential part in the
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decision making process of HEV and EV purchases, if for example, a supervisor parking spot is
occupied by (an affordable) HEV or EV.

2.7

Social Learning Behaviour & Herd Behaviour
In a more closely related study to low-carbon technology, Salazar et al. (2013) tested the

social influence of peer groups on the decision to choose environmentally friendly products
using the concepts of ‘Social Learning and ‘Herd Behaviour’. What the researchers found was
that there was evidence supporting the idea that peer groups had social influence on others and it
generally carried a positive effect on the decision making process, suggesting that individuals
were more inclined to make a sustainable purchase when influenced by friends (Salazar, et al.,
2013). The results also showed that different peer groups had different levels of influence, some
stronger than others, as expected, the closer the peer group to the individual’s social proximity,
the more likely they were to be influenced. Suggesting that although the information provided
from peers might be the same, one would be more inclined to listen to a family member at home
than a peer who is not physically in their vicinity. There is also a strong indication that gender
had some type of effect, showing different levels of influence. While this study shows a general
concept of making environmentally friendly choices, the research conducted on EV purchases
will dive deeper and will be looking at a life alerting purchase. These studies looked at everyday
tasks that are more sustainable, this research conducted is looking at vehicle choice which is a
direct life-style change in itself.
The concept of social learning has been interpreted in various ways dating back to the
1970’s and has since been refined and understood as a change in individuals that go beyond just
themselves, looking at how people are becoming situated within social units or communities in
society through social interaction via direct interaction or other media (Reed, et al., 2006). Often,

16

social learning is linked with energy efficient behaviours, such as using sustainable modes of
transport. Although social learning may not always lead to more sustainable behaviour, it has
been shown to be statistically significant in transportation decision making studies (Reed, et al.,
2006).
In a study of social learning behaviour within transportation, Van Acker et al. (2010)
produced a conceptual model for travel behaviour by linking transport geography and social
learning, while also including variables such as lifestyle and preferences. This conceptual model
focuses on individuals’ behaviours, but recognizes that each person is also influenced by a social
network that includes family, friends, colleagues, and neighbours. Thus, social learning theory
links directly to the ‘neighbour effect’, but adds important nuance and detail about processes
(Van Acker, et al., 2010). Past studies have assumed that travel behaviour cannot be understood
solely by individual characteristics, Van Acker et al. (2010) follow this up by suggesting that one

Figure 2.0 – Social Learning Theory (Van Acker, et al., 2010)

17

must also consider their social environment and its corresponding interactions. The social
learning theory includes situations that occur between an individual and their social network. For
one example, travel behaviour of parents could be reflective of their social environment such as
children, thus could be measured by an objective variable like the number of children below the
age of six or subjectively by asking the parents attitudes towards having and raising children
(Van Acker et al., 2010). Van Acker et al. (2010) created a conceptual model of travel behaviour
(Figure 2.0), concluding that individual decision making should be considering the social
environment, as these external factors can have influence on one’s behaviour. They suggest that
studies focusing on the combined relationships of the model could make a major contribution to
the travel behaviour decision making debate (Van Acker, et al., 2010).
Often, social learning behaviour and herd behaviour are used interchangeably, yet they
actually refer to different types of social influence (Salazar, et al, 2013). While social learning
assumes people are influenced by their social environment, often implying actual interactions
between one another; in the case of herd behaviour, people base their actions watching what
others do, and imitating these actions, in other words, they are trying to infer information by
observing others actions (Salazar, et al., 2013). While this type of social influence may be fragile
and weak in some ways, it is understandable from the point of view of cognitive load, less
thought needs to go into decision-making, the focus is on imitating the decisions of people who
are liked/respected (Salazar, et al., 2013). Both of these types of social influence are considered
typical ways the general public make complex purchasing decisions and will likely have some
merit in this research on the influences among peers when it comes to purchasing a hybrid or EV
vehicle.
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2.8

Social Influences
As previously mentioned there is very minimal work done on the social influences of

purchasing EVs, none of the research looks to unpack social factors and interactions with close
social groups. As reported earlier in this chapter, this has been recognized as a main research gap
in EV uptake and in combination with other EV uptake predictors, has formed the basis of this
research project. Despite the lack of social influence research on EV, Coffman, et al. (2017),
found some evidence that suggested social networks are more important than individuals when it
comes to who to target for EV uptake. Their study also mentions there is some evidence
suggesting that targeting social networks may work better than individuals, which is exactly what
this research identifies. This research will discover which social network groups are the best to
target to increase EV uptake intention.

2.9

Environmental Influences
In data provided by Plug ‘N Drive (2019), the top reason for not owning an EV according

to non-EV owners is purchase price being too high, reinforcing the importance of financial
incentives. Yet when EV owners are polled, the main reason for making an EV purchase is
environmental benefits, and not due to having financial incentives available, or long-term cost
savings.
Lin and Wu (2018) conducted research in China to determine why people want to buy an
EV. Among a handful of factors, they found environmental concerns to have significant impact
on a respondents’ willingness to purchase an EV. According to Lin & Wu (2018), among other
factors, they found that environmental concern is the most significant predictor of green purchase
intention, while this is not solely based on EVs, they are a green product. This was also found to
be consistent with other studies that claim “people who believe that a pro-environmental self-
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identify fits with their self-images are found to be more likely to have a positive perception of
EV attributes”. Due to the results being derived from a foreign cohort, the results may be skewed
because of the fact that smog is a major concern in China.

2.10

Municipal Intervention
Many municipal interventions have taken place across the globe in order to attempt to

increase EV uptake in their respective municipalities including: increasing local EV charging
network, increased charging availability for those in MURBs, inputting EV topics into local
school curriculums, education and outreach programs, information pages on city websites,
increased EV charging signage, preferred parking, and even full EV discovery centres.
Coffman, et al. (2017), reviewed a growing body of peer-reviewed literature assessing
factors affecting EV adoption. Of those factors assessed, a main component of the research was
focused on government involvement, including interventions. Results are mixed regarding the
effectiveness of incentives to support EV uptake and note range anxiety as a major barrier. The
findings also suggest that there is support for increased EV infrastructure network, but opinions
may vary due to regional needs. Additionally, it was found that there is a need for information
dissemination about the engineering information regarding EVs and how they work. This
literature review study by Coffman, et al. (2017), supports the reasoning for this research very
well. They found that there is some need for municipal intervention, but this research provides a
way to measure which interventions will actually increase EV uptake intention.

2.11

Summarizing Research Gaps in Community Energy Frameworks
Community energy planning remains at the margins of municipalities’ planning processes

across Ontario cities, and it plays a vital role in the work of reducing greenhouse gas emissions,
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so much so that it is estimated that local municipalities have influence on over half of Canada’s
greenhouse gases (Hill & Perun, 2017). In Figure 2.1 below, a broad framework for community
energy planning contains five main branches, which include political, environmental,
technological, economic and social. As seen in the framework, the social aspects of community
energy planning play an important overarching role, and while much of the previous research
focuses on the political, economic, and technological factors, social components have been
mostly neglected. The key ideas in this framework are incorporated into my own framework as
seen in the methodology chapter. The overarching social pieces are reflected in family, friends,
coworkers, and neighbours, while the other spectrums are tied into the municipal, environmental
and financial sections of my framework.
The need for more research on the social aspects of transportation decision making is
echoed by the 2014 IPCC report, suggesting that additional research is needed in areas that study
norms, biases, and social learning in decision making between individual’s transportation
choices and lifestyle. For example, one could consider why people choose low-carbon transport,
such as hybrids and EVs. Due to this social aspect of community energy planning being so vital,
our research more thoroughly explores some of these social influences as seen in Figure 2.1.
Additionally, there is an abundance of room for municipal intervention research. With
municipalities holding the power they do, they have the ability to promote, educate, and expand
EV infrastructure; but first, it must be understood if this is what residents want, or need.
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Figure 2.1 – Social factors are considered central when discussing community
energy strategies (National Community Energy Strategy, 2018)
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CHAPTER 3:
METHODS
3.0

Introduction
Methodologically, the majority of the research on hybrids and EV purchasing behaviour

has been dominated by surveys. Further, these studies tend to be dominated by hypothetical
scenarios carried out in nationwide samples with little reference to the role of municipalities.
However, very few of these surveys involve social or municipal predictors of EV purchases, thus
providing a research gap to fill. Despite this, there is still room to add value to the topic by using
survey work as this research will focus on the social concepts related to transportation decisionmaking and the influences peer groups have on purchasing hybrid and EV. I use the case study of
London, Ontario, as there is a lack of community energy research on mid-sized cities in Ontario
and Canada (Hill & Perun, 2017). This allowed me to more thoroughly explore the impact of the
municipality. This is significant as the purchases of EVs are very low in this municipality,
making it a place ripe for improvements.

3.1

Hypotheses

Based on the literature review the following six hypotheses are proposed:
Hypothesis 1: Social group interactions about EVs and hybrid vehicles significantly
predicts intention to purchase an EV or hybrid vehicle.
Hypothesis 2: Municipal interventions concerning EVs and hybrid vehicle promotion
increases intention to purchase an EV or hybrid vehicle.
Hypothesis 3: Range anxiety surrounding EVs and hybrid vehicles decreases intention to
purchase an EV or hybrid vehicle.
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Hypothesis 4: Financial influences will significantly predict intention to purchase an EV
or hybrid vehicle.
Hypothesis 5: The popularity surrounding EVs increases intention to purchase an EV or
hybrid vehicle.
Hypothesis 6: Environmental concern when purchasing a vehicle increases intention to
purchase an EV or hybrid vehicle.

3.2

Survey Design
The main impetus for this research was to look at how social groups and municipalities

influence EV purchasing behavioural intentions. In Figure 3.0 below, the potential vehicle
purchaser is placed in a social sphere of influence ordered in terms of general closeness of
groups: family, friends, neighbours and coworkers. Though these spheres potentially overlap, I
parsed them out to determine if there was any significant difference in influence based on
closeness. Thus, the influence of each group is represented as separate indexes in the
questionnaire. Though not considered a social sphere of influence per se, another unique aspect
of the survey is the inclusion of variables related to municipal governments and their potential
influence on hybrid and EV purchases. Thus, Figure 3.1 shows the analytical framework
produced for the two main hypotheses and other predictor variables.
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Figure 3.0 – Model of social influences for an
individual vehicle purchaser.

Figure 3.1 – Analytical framework of hypothesized influences of HEV
and EV purchasing behaviour.
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3.3

Sample Characteristics
In order to understand if the sample population was a good representation of the

population, the chart below compares the sample with socio-demographic characteristics of
London. The socio-demographics included in the chart are: gender, age, income, household size,
marital status, education, and employment. The control variables which account for gender, age,
income, education should reduce the confounding variables and increase the validity of this
research.
Table 3.0 - Socio-Demographic Comparisons between study population, London, and
Canada
EV STUDY DATA
2016 LONDON
2016 CANADA
CENSUS
CENSUS
Gender
M – 59.4% F – 39.3% M – 48.3% F – 51.6% M – 49.11% F –
50.88%
Age
18 – 34 (9.9%)
18 – 34 (28.4%)
18 – 34 (25.1%)
35 – 54 (33.6%
35 – 54 (25.1%)
35 – 54 (35.1%)
55 – 74 (48.1%)
55 – 74 (28.7%)
55 – 74 (30.4%)
75+ (8.3%)
75+ (9.4%)
75+ (9.3%)
Income
Under 10K (0.4%)
Under 10K (4.3%)
Under 10K (3%)
10-20K (0.8%)
10-20K (7.8%)
10-20K (6.6%)
20-30K (4.5%)
20-30K (9.3%)
20-30K (8.1%)
30-40K (6.6%)
30-40K (9.3%)
30-40K (8.5%)
40-50K (6.6%)
40-50K (9.2%)
40-50K (8.3%)
50-60K (7.0%)
50-60K (8.3%)
50-60K (7.7%)
60-70K (8.2%)
60-70K (7.3%)
60-70K (7.1%)
70-80K (8.2%)
70-80K (7.5%)
70-80K (6.5%)
80-90K (5.7%)
80-90K (5.6%)
80-90K (5.9%)
90-100K (5.7%)
90-100K (5.1%)
90-100K (5.2%)
100-150K (18.9%)
100-150K (15.4%)
100-150K (17.6%)
150K+ (18.4%)
150K+ (11.3%)
150K+ (14.7%)
Household Size
1 (13.1%)
1 (31.9%)
1 (28.2%)
2 (46.3%)
2 (33.8%)
2 (34.3%)
3 (13.1%)
3 (14.6%)
3 (15.2%)
4 (19.7%)
4 (12.4%)
4 (13.8%)
5+ (7.4%)
5+ (6.9%)
5+ (8.3%)
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Marital Status

Education

Employment

Married (71.7%)
Widowed (5.3%)
Divorced (6.1%)
Separated (3.7%)
Never Married
(11.9%)
Less than HS (1.6%)
HS (9.4%)
Some Post-Secondary
(12.3%)
College (25%)
University (26.6%)
Post Grad (19.7%)
Doc (3.3%)
48.4% employed full
time… almost 40%
retired

Married (53.4 %)
Widowed (5.6%)
Divorced (6.7%)
Separated (3.4%)
Never Married
(30.5%)
Less than HS (17.3%)
HS (29.5%)
Some PS (N/A)
College (24.2%)
University (18.6%)
Post Grad (5.3%)
Doc (1.6%)

Married (61.9%)
Widowed (5.9%)
Divorced (6.6%)
Separated (2.6%)
Never Married (30.2%)

59% employed

60%+ in this age range
employed
Almost as many part
time as full time

Less than HS (11.6%)
HS (23.7%)
Some PS (N/A)
College (22.4%)
University (20.8%)
Post Grad (5.9%)
Doc (0.9%)

Overall the sample is skewed in the following ways relative to Statistics Canada data:
higher proportion: male, middle-aged, higher income, larger households, married, better
educated, and retired. The majority of the study population lies within 55-74 years of age, with
47.6% of respondents in that range, while London’s population only has 28.7% in that range, as a
result, the study population is more likely to be retired than the average London resident, with
nearly 40% of the respondents being retired. The study sample had nearly 58.3% of respondents
being male, while London’s male numbers from 18 years of age and older are 48% of the
population, which is a fairly significant difference. The sample population is also wealthier and
more educated than the average population in London. The sample population has 37.3% of the
respondents with an income over more than $100K, and a much higher rate of individuals with
education of a university degree or higher. London’s population only has 26.7% of the
population with an income of more than $100K, and a much lower level of education on average.
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The study population is also more likely to be married, but the household sizes of the study
population and London’s average are relatively similar, with both population samples having 2
people per household as the majority. It was also found that the study population was more likely
to own their home at around 90% while only 64% of London’s population actually owns their
homes according to the 2016 census.

3.4

Sampling
Since the goals of the research stem from community energy planning, the chosen study

population was a mid-sized Canadian city, rather than studying a sample population of Ontario
or Canada as a whole. By doing so, this research helped fill a research gap, as most of the
previous work done on this topic has been focused on samples drawn from the entire Canadian
population such as those discussed in the literature review by Axsen (2009), Axsen (2015) and
Horne (2005). As mentioned, the research design is a random sample; within this random sample
random cluster zones we used to ensure spatial coverage. The survey only targeted adults over
the age of 18 based on the presupposition that younger people 16 to 17 are less likely to purchase
a vehicle.
In addition to these randomly selected participants, I wanted to ensure current EV owners
were included in the sample – the odds of capturing EV owners (currently 3.2% in London) with
a distribution of under 3000 was particularly low. In order to recruit EV owners, the survey was
pushed to LEVA (London Electric Vehicle Association). After consulting with our main contact
at LEVA, a link to the survey was sent directly LEVA membership. Although we directed the
survey their way, their data remains confidential, we do not know which results are theirs, aside
from knowing they were one of the EV owners. In order to increase the appeal of completing the
survey, all potential participants were provided incentives in the form of gift cards, all
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respondents that replied were entered into a separate draw, those selected were able to pick from
four options (e.g., Tim Horton’s, Canadian Tire) that were provided to them at the value of $100.
The survey was distributed to randomly selected postal mailing routes clustered
throughout the city. The randomly selected addresses totalled 2311. One route from each
quadrant of the city was chosen, as seen in Figure 3.3 (below). The goal was to represent a
variety of incomes and household sizes. All addresses in the randomly selected mail routes
received a recruitment letter (Appendix A), which requested them to fill out the survey online, by
inputting a shortened URL (http://bit.do/EVSTUDY). After approximately 50 days, there were
only 65 responses. It was apparent that there was some disconnect between receiving the
recruitment letter and physically going into a web browser to complete the survey online. In
reaction to the low response rate, a second mailing went to the same 2311 households as per

Figure 3.2 - City of London map with the boundaries used for clustered sample
survey.
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Dillman, et al. (2014), who did multiple studies and found evidence that using methods such as
second mailings increases response rates. In this second mailing to the same 2311 households, a
paper copy of the survey with pre-paid mail-back envelope was added, giving the participants the
ability to choose between filling it out online, or filling out the paper copy and mailing it back to
us. It has been found by Dillman et al (2014) that having either multiple contact modes or
multiple response modes have led to the likelihood of an increase in responses. This can be due
to parts of the population that are unskilled with a computer, or may not have a computer at all,
which is why there were two response choices available in the second mailing., thus provides as
a way to reduce nonresponse error (Dillman et al, 2014).

3.5

Response rates
The response rate of the survey was 11%, which is in the acceptable range for a social

science study such as this, but a bigger sample size would benefit any survey. The mixed
questionnaire completion options method that was used in this study is referred to by Dillman et
al (2014) as the web-first design. The web-first design is when an online version of the survey is
sent out first, which yielded just 65 respondents in our research, and then a mailing of a paper
copy in a follow-up to the online option is sent out. This method has been found to increase
response rates substantially, improving response rates by as much as 41% in one study (Dillman
et al., 2014). This method provided this exact type of increase that we were looking for when we
sent out the second mailing with the paper copy option. After 50 days since the second mailing
arrived at the houses, the online responses increased from 65 to 92, but the significant impact
came via the paper copy mail back option, which provided 159 responses in 50 days. The
decision to do the second mailing helped increase the total responses from 65 to 257 in 60 days,
thus providing an increase in response rate by 295%. In total, the online copy yielded a response
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rate of 3.9%, and the paper copy yielded a response of 6.9%, totalling an 11% response rate for
the survey.

3.6

Measurement
All of questions are closed-ended, with many based on ordinal Likert scales (e.g. strongly

agree, agree, somewhat agree, neither agree nor disagree, somewhat disagree, disagree, strongly
disagree). Other variables that were measured in the survey included: age, income, gender, work
status, household size, educational level, number of vehicles owned, housing status, and charging
access; these were used as controls. To abide by ethical guidelines, it will be known to the
participants that any information they provide will be coded, and have no attachment that can
identify them out of the collected data. The information for the incentivization lottery is kept in
separate from study data, with no way to link the two (there is no need to do so). Participants
were also informed that they are free to withdraw from the survey at any time.
Below there are two charts. The first lays out all the predictor variables and the second
lays out all indexes used in the research with the component variables. There are three dependent
variable indexes that were created, and seven other indexes created with predictor variables. In
total, there were 112 different variables that were in the data with 9 of those being sociodemographic variables; not every variable was involved in analysis. The variables were broken
down into vehicle choice & behaviour, likelihood to purchase PHEV/EV, charging infrastructure
knowledge, social, conversation topics, financial, municipal, trendiness, and demographics (see
Appendix B).
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Table 3.1 – Survey Groupings & Response Choices
Vehicle Choice & Behaviour Section
Response Categories
Primary vehicle fuel type

gas, diesel, electric, hybrid

Primary vehicle type

full-size car, pick-up, compact car, minivan,
etc.

Secondary vehicle fuel type

gas, diesel, electric, hybrid

Secondary vehicle type

full-size car, pick-up, compact car, minivan,
etc.

Transportation for routine trips

own car, others’ car, walk, bike, public transit

Transportation for non-routine trips

own car, others’ car, walk, bike, public transit

Routine travel distance per week

4 different range options

Routine travel distance per month

4 different range options

Non-routine travel distance per week

4 different range options

Non-routine travel distance per month

4 different range options

Importance of purchase price

ranking 1-10

Importance of environmental impact

ranking 1-10

Importance of long-term cost savings

ranking 1-10

Importance of mileage

ranking 1-10

Importance of functionality

ranking 1-10

Importance of look and feel

ranking 1-10

Importance of safety

ranking 1-10

Importance of brand loyalty

ranking 1-10

Importance of quality and reliability

ranking 1-10
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Importance of prestige
Likelihood To Purchase PHEV/EV

ranking 1-10
Response Categories

Likelihood to purchase a gas or diesel vehicle

4 point scale

Likelihood to purchase a hybrid vehicle

4 point scale

Likelihood to purchase an EV

4 point scale

Closest to purchasing a hybrid

7 point scale

Closest to convincing another to purchase a

7 point scale

hybrid
Closest to purchasing an EV

7 point scale

Closest to convincing another to purchase an

7 point scale

EV
Charging Infrastructure Knowledge

Response Categories

Awareness of range anxiety

Yes or No

Range anxiety

7 point scale

Chargers in London

4 different range options

Chargers in Canada

4 different range options

Social Influences

Response Categories

EV convos w/ family

7 point scale

Hybrid convos w/family

7 point scale

Positive family convos about EV

7 point scale

Family influence my vehicle choices

7 point scale

% Of family to own EV in order to convince

7 point scale

you to buy EV
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% Of family to own hybrid in order to

7 point scale

convince you to buy hybrid
EV convos w/ friends

7 point scale

Hybrid convos w/ friends

7 point scale

Positive friends convos about EV

7 point scale

Friends influence my vehicle choices

7 point scale

% Of friends to own EV in order to convince

7 point scale

you to buy EV
% Of friends to own hybrid in order to

7 point scale

convince you to buy hybrid
EV convos w/ neighbours

7 point scale

Hybrid convos w/ neighbours

7 point scale

Positive neighbours convos about EV

7 point scale

Neighbours influence my vehicle choices

7 point scale

% Of neighbours to own EV in order to

7 point scale

convince you to buy EV
% Of neighbours to own hybrid in order to

7 point scale

convince you to buy hybrid
Interaction with EV owning neighbour

7 point scale

EV convos w/ coworkers

7 point scale

Hybrid convos w/ coworkers

7 point scale

Positive coworkers convos about EV

7 point scale

Coworkers influence my vehicle choices

7 point scale

34

% Of coworkers to own EV in order to

7 point scale

convince you to buy EV
% of Coworkers to Own Hybrid in Order to

7 point scale

Convince you to Buy Hybrid
Supervisor influence
EV & Hybrid Convo Topics

7 point scale
Response Categories

Purchase price

7 point scale

Environmental impact

7 point scale

Long-term cost savings

7 point scale

Mileage

7 point scale

Functionality

7 point scale

Look and Feel

7 point scale

Safety

7 point scale

Brand loyalty

7 point scale

Quality and Reliability

7 point scale

Prestige

7 point scale
Trendiness

Response Categories

EVs are Mainstream

7 point scale

EVs are Cool to Own

7 point scale

EV Owners are Pack Following

7 point scale

Financial Influences

Response Categories

Provincial subsidies

7 point scale

Federal subsidies

7 point scale
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Would own EV if money wasn’t issue

7 point scale

Would own hybrid if money wasn’t issue

7 point scale

Municipal Influences

Response Categories

City promotion

7 point scale

City chargers

7 point scale

City EV parking

7 point scale

City hybrid parking

7 point scale

City information session

7 point scale

City test drive

7 point scale

City information centre

7 point scale

Demographics

Response Categories

Gender

Male, Female, Other

Age

Scale – Under 10K to 150K+

Income

Scale – Under 10K to 150K+

Education

Scale – Less than HS to Doctorate

Employment

Part time, Full time, Retired, Unemployed

Marital Status

Married, Widowed, Divorced, Separated,
Never married

Rent or Own

---

Charging access

Yes or No

Household size

Scale – 1 to 5+

Vehicles owned

Scale – 1 to 3+

36

Grouping
Dependent Variable Index

Dependent Variable Index

Dependent Variable Index

Predictor Variable Index
Predictor Variable Index

Predictor Variable Index

Table 3.2 – Index Variable Descriptions
Variable Name
Variable Description
Combined likelihood to purchase a Index created from: Likelihood to
hybrid & EV index
purchase a hybrid vehicle,
(6 variable index)
Likelihood to purchase an EV,
Closest to purchasing a hybrid,
Attempted to convince another to
purchase a hybrid,
Closest to purchasing an EV,
Attempted to convince another to
purchase an EV
Likelihood to purchase a hybrid
Index created from: Likelihood to
vehicle
purchase a hybrid vehicle,
(3 variable index)
Closest to purchasing a hybrid,
Attempted to convince another to
purchase a hybrid
Likelihood to purchase an EV
Index created from:
(3 variable index)
Likelihood to purchase an EV,
Closest to purchasing an EV,
Attempted to convince another to
purchase an EV
Total neighbour influence
Index created from all neighbour
(6 variable index)
related variables in the chart above
Total coworker influence
Index created from all coworker
(6 variable index)
related variables in the chart above
Total Social Group Influence
(22 variable index)

Index created from all family, friend,
neighbour, coworker variables in the
chart above.

3.6.1 Dependent Variable Indexes
There were three different dependent variables used for this research, all of which were
developed as indexes shown in Table 3.1: likelihood to own a hybrid vehicle, likelihood to own
an EV, & likelihood to own a hybrid or EV. The decision to go with three different dependent
variables was made to distinguish differences between EVs and hybrids. With one being fully
electric and the other still having the gas component, it was important to see if there is more
interest in one or the other, and how predictors differ between them. The combined hybrid/EV
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dependent variable was there to use as a balancing scale, providing interest in AFVs in general,
rather than choosing one or the other.

3.6.2 Likelihood to Purchase Hybrid Index
This index gauges the respondent’s interest in purchasing a hybrid vehicle alone, with no EV
related factors. This index was created from these three variables:
1) If you had to purchase a vehicle in the next month, what is the likelihood of purchasing a
hybrid vehicle
2) What is the closest you have come to purchasing a hybrid vehicle
3) Have you actively attempted to convince someone else to purchase a hybrid vehicle
The first variable listed was a 4 point Likert scale, while the other two were on a 7 point
scale, the minimum a respondent could have scored on this index was 3, while the maximum
was 18.

3.6.3 Likelihood to Purchase EV Index
This index was developed to gauge the respondent’s interest in purchasing an EV alone,
with no hybrid related factors. This index was created from these three variables:
1) If you had to purchase a vehicle in the next month, what is the likelihood of purchasing
an EV
2) What is the closest you have come to purchasing EV
3) Have you actively attempted to convince someone else to purchase a EV vehicle
The first variable listed was a 4 point Likert scale, while the other two were on a 7 point
scale, the minimum a respondent could have scored on this index was 3, while the maximum
was 18.
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3.6.4 Likelihood to Purchase EV/Hybrid Combined Index
This index was developed to gauge the respondent’s interest in purchasing an EV alone,
with no hybrid related factors. This index was created from these three variables:
1) If you had to purchase a vehicle in the next month, what is the likelihood of purchasing
an EV
2) If you had to purchase a vehicle in the next month, what is the likelihood of purchasing a
hybrid vehicle
3) What is the closest you have come to purchasing EV
4) What is the closest you have come to purchasing a hybrid vehicle
5) Have you actively attempted to convince someone else to purchase a EV vehicle
6) Have you actively attempted to convince someone else to purchase a hybrid vehicle
The two variables listed were on a 4 point Likert scale, while the other four were on a 7
point scale, the minimum a respondent could have scored on this index was 6, while the
maximum was 36.

3.7

Cronbach Alpha Scores
In order to ensure that the indexes were a good fit for this research, Cronbach Alpha

scores were calculated. Cronbach Alpha scores measure internal consistency, which basically
determines how closely related a set of items are as a group (Statistics Laerd, 2019). Below is
another chart that shows all the indexes with their corresponding Cronbach Alpha scores. While
the results vary, it is said that alpha scores of 0.500 and higher are determined to be reliable. As
seen in the table below, just one of the indexes, total family influence, was below the 0.500
score. A decision was made to make a master social influence index, shown as ‘Total Social
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Group Influence’, which provides an alpha score of 0.894, providing a strong score of reliability
than only of the indexes on their own.

Table 3.3 - Cronbach Alpha Scores for Indexes
Cronbach’s Alpha

Variable Type

0.819

Dependent

Likelihood to purchase an EV

0.806

Dependent

Likelihood to purchase a

0.658

Dependent

Total Social Group Influence

0.894

Predictor

Total Family Influence

0.674

Predictor

Total Friend Influence

0.481

Predictor

Total Neighbour Influence

0.680

Predictor

Total Coworker Influence

0.653

Predictor

Index Name
Combined Likelihood to
purchase an EV or hybrid

hybrid

3.8

Analysis
The focus of the analysis is bivariate correlation and multivariate linear regression in a

two-stage process. First, bivariate Pearson correlations were run between all of the predictor
variables and each of the three dependent variables. The Pearson correlations measure the
direction and strength of association between two variables, so in this case, the Pearson
correlations are testing the strength of relationships between the predictor variables and each of
the three dependent variables. The relationships range from -1 to +1, with values closer to one
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being weaker, while values closer to -1 or +1 are considered stronger. If the value has a ** or *
beside it, that means that the relationships is significant at the 0.01 confidence level or 0.05
confidence level, respectively. All of these correlations can be found in the results chapter. Those
that were found to have a significant correlation were then inserted into linear regression models.
Linear regression models achieve three main goals; determine the proportion of the
variation in the dependent variable explained by the independent variable, establish whether
relationships are statistically significant, and determine how much the dependent variable
changes for one unit change in the independent variable (Statistics Laerd, 2019). In total, there
were three linear regression models, one for each of the three dependent variables. The strength
of these models are determined by the R2 value, which the level of variance explained by the
predictor variables. Linear regression also provides the value and impact of each individual
predictor variable in the model; measured by the standardized bet coefficient. The standardized
beta coefficient is the value that determines how much the dependent variable changes for one
unit change in the independent variable.
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CHAPTER 4:
RESULTS
4.0

Introduction
This chapter presents the findings from the survey, including bivariate analysis - Pearson

correlation, and linear regression modeling. The chapter is broken into six sub-sections, one for
each of the six hypothesis tests. These hypotheses test whether the following influences can
increase one’s intention to purchase an EV or hybrid vehicle: social influences, municipal
intervention influences, range anxiety influence, popularity influence, financial influences, and
environmental influences.
For perspective of the sample population’s thoughts on EVs and hybrids, the survey
asked respondents the likelihood that they would purchase an EV or hybrid vehicle if they were
to purchase new vehicle in the next month. Results found that 22% said they would be likely or
very likely to purchase an EV, while 79% said they are unlikely or very unlikely to purchase an
EV, the results for hybrids were even more promising, 33% said they would be likely or very
likely to purchase a hybrid, while 67% said they are unlikely or very unlikely to purchase a
hybrid. Respondents were also polled on how close they have ever come to purchasing an EV or
hybrid vehicle. For EVs, 32% have never thought about, 31% have at least thought about it, 16%
discussed it with somebody else, 14% searched online, 3% have test driven, and 4% have
actually purchased. For hybrids, 28% have never thought about, 36% have at least thought about
it, 18% discussed it with somebody else, 19% searched online, 6% have test driven, and 2% have
actually purchased. These results are quite promising and further provides indication that there is
a large untapped market in London, Ontario, where the total EV and hybrid market make up just
over 3% of the total vehicle pool in London as of 2018. These results can be found in Chart 4.0
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below. A full list of questions with results can be found in Appendix C. While a few of the charts
have been posted here for context, the focus of this chapter is on the tested hypotheses and their
corresponding Pearson correlations and linear regression models found below.

Figure 4.0 – Pie charts with percentages for likelihood to purchase and closeness to purchase
of EV and hybrids
Tables are defined according to the three dependent variables – intent to purchase a
hybrid vehicle, intent to purchase an EV, and a combination of intent to purchase a hybrid or EV
– with separate columns for each version of the model for side-by-side comparison. While tables
present each new hypothesis separately as a new “block”, the findings come from a single model
for each DV – imagine a column running down the entire set of tables, any results that are shown
are from the one regression model run with all variables using the “enter” linear regression
protocol in SPSS. To see the model in its entirety, please refer to the Appendix D. In the full
model, each subsection has sections of the master table embedded for a better breakdown of
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sectional importance. The variables in the full model account for 75% of the variation in the
combined intent to purchase EV/hybrid DV, 51% of the variation in the intent to purchase hybrid
DV and 81% of the variation in the intent to purchase EV DV. These differences likely occur due
to there being more significant predictors in the EV hybrid model. More specifically, long-term
cost savings, range anxiety, environmental importance, and city information sessions were all
significant predictors in the EV model, but did not remain significant predictors in the hybrid
model. In total, all three models had 16 of 46 variables remain significant combined between
them. Pearson correlation from all variables across all three models ranged from -.516 to 0.782,
with an average of 0.408. For the variables that remained significant in the models, the
standardized beta coefficients ranged from -.121 to 0.460 with an average of 0.281. Thus, the
variables that are significant in the models are relatively strong predictors.
As indicated in the methods chapter some of the predictor variables are indexes while
others are standalone single item predictor variables. For each relationship, there are two
columns in the chart, the bivariate Pearson correlation results, which shows the strength of the
relationship between the DV, and the corresponding standardized beta coefficient value that was
derived from the regression models, which shows how much the predictor variable will change
in response to a 1 unit increase in the DV. For the Pearson correlation and beta values, the *
indicates significance at the 0.05 confidence level, while ** indicates significance at the 0.01
confidence level. Those listed in blue are variables that were not found to have a significant
correlation and were thus, not put into the regression models. Those listed in green are variables
that were found to be significant in both instances – bivariate and in the regression model;
therefore having a stronger impact than those which fell out. Further in the thesis, these doubly

44

significant variables indicate “strong relationships”, while the ones that are only significant as a
bivariate correlation with the relevant DV are labelled “moderate relationships” (see Table 4.6).
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4.1

Hypothesis 1: Social group interactions about EVs and hybrid vehicles significantly
predicts intention to purchase an EV or hybrid vehicle.

Null Hypotheses
(H0):

Social group interactions about EVs and hybrid vehicles do not
significantly predict intention to purchase an EV or hybrid vehicle.

Alternative
Interactions about EVs and hybrid vehicles with social groups increase
Hypothesis (HA): intention to purchase an EV or hybrid vehicle.
Table 4.01 - Findings for separate social groups (Hypothesis 1)
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Variables
Intent to Purchase
Intent to Purchase Hybrid
Intent to Purchase
EV+Hybrid Index
Index
EV Index
Pearson
Standardized
Pearson
Standardized
Pearson
Standardized
Correlation
Model
Correlation
Model
Correlation
Model
Coefficient
Coefficient
Coefficient
Social Influences
Overall Positives
.648**
Modelled
.560**
Modelled
.599**
Modelled
Separately1
Separately1
Separately1
Total Family
.632**
.267**
.574**
.275**
.558**
.185*
Influence
Total Friends
.632**
.246**
.574**
.215*
.558**
.204*
Influence
Total Neighbour
.399**
.177**
.323**
.041 ns
.391**
.261**
Influence
Total Coworker
.489**
.240**
.445**
.290**
.432**
.146*
Influence
Model Stats After
Adj. R2 = .507 --Adj. R2 = .392 --Adj. R2 = .427 --Social Block
1
modelled separately means that this variable was put in the regression model by itself because of
mediating effects that were occurring
ns
means not significant in the model
*Significant at the 0.05 confidence level
** Significant at the 0.01 confidence level

1

Please note that when looking at the standardized beta coefficients in this chapter, these values are the final
beta coefficients from the final regression block. Thus, accounting for when all predictor variables are in the model
and not just their single groupings. The effects seen in each table are controlling for all other variables in the
model. While tables 4.1 to 4.3 are each presented separately, the findings come from a single model for each DV
any results that are shown are from the completed regression model that was ran, accounting for all variables.
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There is a very strong social influence on the intent to purchase hybrid and EV vehicles.
Table 4.0 shows the Pearson correlations and standardized model coefficients for the four social
group indexes. Together these social variables predict over 50% of the variation in the combined
EV/hybrid DV, just under 40% of the variation in the hybrid DV and over 40% of the variation
in the EV DV. Those who have social interactions with their family, friends, neighbours, and
coworkers about EVs and hybrid vehicles are more likely to say they would purchase one of
those vehicle types. The Pearson correlations for all dependent variables and predictor variables
are in the range from 0.391 to 0.632. The same applies for the standardized beta coefficients
from the three regression models – one each for the EV, hybrid and pooled models – with all in
the range from 0.146 to 0.290 and all but 5 of the 12 relationships are significant at the 0.01
level. Thus, social group interaction is a significant predictor of intent to purchase EVs and
hybrid vehicles with the small exception of neighbour influence for hybrid vehicles. In all
scenarios, family, friends, and coworkers variables all had influence on all three models, and the
neighbour variable had influence in the combined DV and the EV DV.
Though the lack of predictive power for “neighbours” for the hybrid model suggests
keeping the social groups as separate indexes, for completeness in modelling, the four social
groups were collapsed into one master “social influence” predictor variable to show the overall
strength of total social group influence on intent to purchase an EV or hybrid vehicle. This
decision was made with the backing of a Cronbach Alpha (CA) reliability score for these
variables. The CA measures internal consistency to see how closely related a set of variables are.
The CA score was 0.909, suggesting these variables have high internal consistency and high
reliability to make an index – and did not require jettisoning the neighbour component.
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Table 4.1: Overall positive and total social influences Hypothesis 1
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Variables
Intent to Purchase
Intent to Purchase Hybrid
Intent to Purchase EV
EV+Hybrid Index
Index
Index
Pearson
Standardized
Pearson
Standardized
Pearson
Standardized
Correlation
Model
Correlation
Model
Correlation
Model
Coefficient
Coefficient
Coefficient
Social Influences
Overall Positives
.648**
Modelled
.560**
Modelled
.599**
Modelled
Separately1
Separately1
Separately1
Total Social
.782**
.459**
.648**
.439**
.748**
.338**
Group Influence
Model Stats After
Adj. R2 = .643 --Adj. R2 = .358 --Adj. R2 = .589 --Social Block
(Increase in
model)
1
modelled separately means that this variable was put in the regression model by itself because of
mediating effects that were occurring
** Significant at the 0.01 confidence level

By condensing the four social groups into a master index in Table 4.1, it increased it to an
average Pearson correlation of 0.726 and an average beta coefficient of 0.412. Both averages are
higher than any single social variable group in Table 4.1 above. The models are mainly stronger
with the total social group variable instead of the separated groups in two of the models, with the
variable accounting for almost 65% of variation in the combined model and almost 60% of
variation in the EV model, meanwhile the hybrid model stayed relatively the same at this point.
When modelled using the total social group rather than the separated social groups, the adjusted
R2, which measures amount of variation accounted for the model, in the combined model
increased by 14% and the EV model increased by 16%, while the hybrid model decreased
slightly by 4%. The following results are broken down by dependent variable, starting with the
intent to purchase an EV/hybrid DV, then the intent to purchase a hybrid DV, and then the intent
to purchase an EV DV.
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The combined intent to purchase an EV or hybrid DV and the total social group predictor
variable shows the stronger bivariate correlation compared to the intention to purchase a hybrid
vehicle DV or EV DV with a Pearson Correlation of 0.782, significant at the 0.01 confidence
level. The total social group produces a standardized beta coefficient of 0.459, significant at the
0.01 confidence level. This data suggests that with all the other significantly bivariate correlated
variables in the model (Tables 4.0 to 4.7), if the total social group influence increases by 0.459
standard deviations, the intent to purchase an EV or hybrid would increase by one unit. This
association is the strongest out of the two core relationships with the same relationship for
intention to purchase hybrid vehicles slightly lower at 0.439 and the intention to purchase an EV
even lower at 0.338. Accordingly, this relationship allowed the combined model to start with an
Adjusted R2 of 0.643, this is also the highest value after the first social block was added out of all
three models. This means with just the social variables added, in the combined DV model, 64.3%
of the variance can be explained by the predictor variables. This is the strongest model at this
point, as more predictors are added, the EV model becomes the strongest.
The relationship between the intent to purchase a hybrid DV and the total social group
predictor variable show moderate bivariate correlation between the two with a Pearson
Correlation of 0.648, significant at the 0.01 confidence level. This is lower than the combined
DV and the EV DV, which have Pearson correlations of 0.782 and 0.748 respectively. The total
social group produced a standardized beta coefficient of 0.439, significant at the 0.01 confidence
level. This data suggests that with all the other significantly bivariate correlated variables in the
model (Tables 4.1 to 4.6), if the total social group influence increases by 0.439 standard
deviations, the intent to purchase a hybrid would increase by one unit. When comparing just the
total social variable, this association has the weakest Pearson correlation among the three DVs
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but the standardized beta coefficients is in the middle. Due to this weaker relationship the hybrid
model had the lowest starting Adjusted R2 of all three models at 0.358 when the social block was
added. This means with just the social variables added, in the hybrid DV model, 35.8% of the
variance can be explained by the predictor variables.
The intent to purchase an EV DV and the total social group predictor variable are
strongly correlated, with a Pearson Correlation of 0.748, significant at the 0.01 confidence level,
which is higher than the hybrid DV at 0.648 but lower than the combined DV at 0.782. The total
social group produced a standardized beta coefficient of 0.338, significant at the 0.01 confidence
level, the lowest of the three DVs. This data suggests that with all the other significantly
bivariate correlated variables in the model (Tables 4.0 to 4.7), if the total social group influence
increases by 0.338 standard deviations, the intent to purchase an EV would increase by one unit.
This association was found to have the second highest Pearson correlation of all predictor
variables, but a moderate standardized beta coefficient value. Accordingly, this relationship
allowed the EV model to start with an Adjusted R2 of 0.589, this is also the lowest value after the
first social block was added out of all three models ran. This means with just the social variables
added, in the EV DV model, 58.9% of the variance can be explained by the predictor variables.
There is a strong relationship between the frequency of social interaction about EV and
hybrid vehicles and their corresponding intent to say they would purchase one of these vehicle
types. The total social group influence predictor variable allows us to confidently state these
findings due to both Pearson correlation and standardized beta coefficients for all three DVs
having reliable findings. Therefore, the null hypothesis, interactions about EVs and hybrid
vehicles with proximal social groups does not increase intention to purchase an EV or hybrid
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vehicle is rejected. The alternative hypothesis, interactions about EVs and hybrid vehicles with
proximal social groups increases intention to purchase an EV or hybrid vehicle is accepted.
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4.2

Hypothesis 2: Municipal interventions concerning EVs and hybrid vehicle
promotion increases intention to purchase an EV or hybrid vehicle.

Null Hypotheses
(H0):
Alternative
Hypothesis (HA):

Municipal interventions concerning EVs and hybrid vehicle
promotion does not increase intention to purchase an EV or hybrid
vehicle.
Municipal interventions concerning EVs and hybrid vehicle
promotion increases intention to purchase an EV or hybrid vehicle.

Table 4.22 - Correlation & Regression findings for municipal interventions (Hypothesis 2)
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Intent to Purchase
EV+Hybrid Index
Pearson
Standardized
Correlation
Model
Coefficient
Municipal Interventions
Variables

City Promotion

.450**

.181**

City Chargers
.362**
-.083 ns
City Parking EV
.318**
.084 ns
City Parking
.364**
-.205 ns
Hybrid
City Info Session
.433**
.010 ns
City Test Drive
.411**
.133 ns
City Information
.452**
-.095 ns
Centre
Model Stats After
Adj. R2 = .750 (+0.021)
City Involvement
ns
means not significant in the model
*Significant at the 0.05 confidence level
** Significant at the 0.01 confidence level

2

Intent to Purchase Hybrid
Index
Pearson
Standardized
Correlation
Model
Coefficient

Intent to Purchase EV
Index
Pearson
Standardized
Correlation
Model
Coefficient

.410**

.159 ns

.398**

.174**

.303**

.345**
.297**

.276**

-.124 ns
---.216 ns

-.066 ns
-.038 ns
---

.363**
.341**
.383**

-.182 ns
.261ns
-.095 ns

.411**
.394**
.425**

.200**
-.094 ns
-.065 ns

Adj. R2 = .513 (+0.03)

Adj. R2 = .812 (+0.02)

Please note that when looking at the standardized beta coefficients in this chapter, these values are the final beta
coefficients from the final regression block. Thus, accounting for when all predictor variables are in the model and
not just their single groupings. The effects seen in each table are controlling for all other variables in the model.
While tables 4.1 to 4.3 are each presented separately, the findings come from a single model for each DV any
results that are shown are from the completed regression model that was ran, accounting for all variables
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Municipal interventions, possibly the most intriguing block of variables in the entire
survey, yielded some interesting results. The block of variables had seven predictor variables:
support for city EV promotion, support for city chargers, support for city EV/hybrid preferential
parking, support for city EV information sessions, support for city EV test drives, and support for
a city EV information centre. Table 4.2 above shows the Pearson correlations and standardized
model coefficients for the municipal intervention variables. Together, along with the social
influence, financial influence, range anxiety, environmental concern, and popularity variables,
these variables predict 75% of the variation in the combined EV/hybrid DV, over 50% of the
variation in the hybrid DV and over 80% of the variation in the EV DV. Those who are
influenced by municipal intervention are more likely to say they would purchase an EV or
hybrid. The Pearson correlations for dependent variables and predictor variables are in the range
from 0.376 to 0.450, the highest coming from the relationship between city promotion and the
combined DV, and the lowest coming from parking for hybrids and the hybrid DV. There were
just 3 of 19 variables that were found to be significant across all models with beta coefficients
ranging from 0.174 to 0.200. Despite the low numbers, they were all significant at the 0.01
confidence level. Thus municipal interventions are a significant predictor of intent to purchase
EVs and hybrid in some form, though results varied from model to model.
The combined intent to purchase an EV or hybrid DV and municipal intervention
variables show a moderate bivariate correlation between them, with an average Pearson
Correlation of 0.384, all significant at the 0.01 confidence level. Despite this, just one of the
predictor variables was found to be significant in the model, this variable was the support for city
EV promotion, which had a standardized beta coefficient of 0.181, at the 0.01 confidence level,
which was more than the beta coefficient for city promotion in the EV model. This data suggests
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that with all the other significantly bivariate correlated variables in the model (Tables 4.0 to 4.7),
if the support for city EV promotion increases by 0.181 standard deviations, the intent to
purchase an EV or hybrid would increase by one unit. This association helped slightly increase
the overall EV/hybrid model by 0.021, increasing the model’s Adjusted R2 to 0.750. This means
the social variables, financial variables, environmental concern, and municipal intervention
variables; plus range anxiety and popularity (not shown in this chart, see full table), in the
combined DV model, 75.0% of the variance can be explained by the predictor variables.
Despite the predictor variables of municipal interventions and the intent to purchase a
hybrid vehicle DV being correlated at an average Pearson correlation of 0.346, none of the
variables successfully stayed in the model at a significant value.
The intent to purchase an EV DV and municipal intervention variables show a moderate
bivariate correlation between them, with an average Pearson Correlation of 0.378, all significant
at the 0.01 confidence level. Two of the predictor variables were found to be significant in the
model, these variables were the support for city EV promotion and the support for city EV
information sessions, which had standardized beta coefficient values of 0.174 and 0.200
respectively, both at the 0.01 confidence level. This data suggests that with all the other
significantly bivariate correlated variables in the model (Tables 4.0 to 4.7), if the support for city
EV promotion increases by 0.174 standard deviations and the support for city EV information
sessions increases by 0.200 standard deviations, the intent to purchase EV/hybrid would increase
by one unit. This association helped slightly increase the EV model by 0.02, increasing the
model’s Adjusted R2 to 0.812. This means the social variables, financial variables, environmental
concern, and municipal intervention variables; plus range anxiety and popularity (not shown in
this chart, see full table), in the EV DV model, 81.2% of the variance can be explained by the
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predictor variables. The strongest model of all three after full completion of the regression
model.
After analyzing the results regarding municipal interventions surrounding purchasing EV
and hybrid vehicles, it is evident that there is a moderate relationship between municipal
interventions related to EV and hybrid purchases and the respondent’s intent to say they would
purchase an EV or hybrid vehicle. Despite having just three predictor variables across all three
models having a true impact, it is evident that although it may be slight, municipal interventions
do have some influence on an individual’s decision to purchase an EV or hybrid vehicle.
Discussions about differences between the DVs can be found in the discussion chapter.
Therefore, the null hypothesis, municipal interventions concerning EVs and hybrid vehicle
promotion does not increase intention to purchase an EV or hybrid vehicle will be rejected. The
alternative hypothesis, municipal interventions concerning EVs and hybrid vehicle promotion
increases intention to purchase an EV or hybrid vehicle will be accepted.
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4.3

Hypothesis 3: Range anxiety surrounding EVs and hybrid vehicles decreases
intention to purchase an EV or hybrid vehicle

Null Hypotheses
(H0):
Alternative
Hypothesis (HA):

Range anxiety related to EVs and hybrid vehicles does not decrease
intention to purchase an EV or hybrid vehicle.
Range anxiety related to EVs and hybrid vehicles decreases
intention purchase an EV or hybrid vehicle.

Table 4.33 - Correlation & Beta findings for range anxiety (Hypothesis 3)
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Variables
Intent to Purchase
Intent to Purchase Hybrid
Intent to Purchase EV
EV+Hybrid Index
Index
Index
Pearson
Standardized
Pearson
Standardized
Pearson
Standardized
Correlation
Model
Correlation
Model
Correlation
Model
Coefficient
Coefficient
Coefficient
Deterrents
Range Anxiety
-.348**
-.121*
-.059
--.516**
-.216**
Model Stats After
Deterrent Block

Adj. R2 = .655 (+0.012)

Adj. R2 = .402 (+0.044)

Adj. R2 = .689 (+0.1)

*Significant at the 0.05 confidence level
** Significant at the 0.01 confidence level

The second hypothesis tested is focused on range anxiety surrounding vehicle purchases,
which is the fear of running out of battery, and not making it to a charging station in time.
Survey data found that 56% of respondents were aware of what range anxiety is, and of those
56%, 17% disagreed in some form that it would deter them from purchasing an EV, 9% neither
agreed nor disagreed and 74% agreed in some form that it would deter them from purchasing an
EV. Further discussion on the impact of range anxiety can be found in the discussion chapter.

3

Please note that when looking at the standardized beta coefficients in this chapter, these values are the final beta
coefficients from the final regression block. Thus, accounting for when all predictor variables are in the model and
not just their single groupings. The effects seen in each table are controlling for all other variables in the model.
While tables 4.1 to 4.3 are each presented separately, the findings come from a single model for each DV any
results that are shown are from the completed regression model that was ran, accounting for all variables
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Just like the social influence variable, the deterrents block has just one predictor variable within
it. Table 4.31 above shows the Pearson correlations and standardized model coefficients for the
range anxiety variable. Together, along with the social influence, these two variables predict over
65% of the variation in the combined EV/hybrid DV, just over 40% of the variation in the hybrid
DV and nearly 70% of the variation in the EV DV. Those who are influenced by range anxiety
are more likely to say they would not purchase an EV or hybrid. The Pearson correlations for
combined DV and EV DV and range anxiety, are -0.348 and -0.516 respectively. The range
anxiety variable was not significantly correlated with the hybrid DV, but produced beta
coefficients in the combined model and the EV model at -0.121 and -0.216 respectively, both
confident at the 0.01 level. Thus range anxiety is a significant predictor of intent to purchase EVs
and hybrid in some form, though results varied from model to model.
The combined intent to purchase an EV or hybrid DV and the range anxiety predictor
variable show moderate bivariate correlation between the two, with a Pearson Correlation of
-0.348, significant at the 0.01 confidence level. This was followed up by the range anxiety
variable producing a standardized beta coefficient of -0.121, significant at the 0.05 confidence
level. This data suggests that with all the other significantly bivariate correlated variables in the
model (Tables 4.0 to 4.7), if the range anxiety variable decreases by -0.121 standard deviations,
the intent to purchase an EV or hybrid would increase by one unit. This association helped
slightly increase the overall EV/hybrid model by 0.012, increasing the model’s Adjusted R2 to
0.655. This means with the social variables and range anxiety variable, in the combined DV
model, 72.9% of the variance can be explained by the predictor variables.
The predictor variable was not significantly correlated to the hybrid DV, therefore was
not inserted into the hybrid model.
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The intent to purchase an EV DV and the range anxiety variable show a strong bivariate
correlation, with a Pearson Correlation of -0.516, significant at the 0.01 confidence level. This
was followed up by the range anxiety variable producing a standardized beta coefficient of 0.216, significant at the 0.01 confidence level. This data suggests that with all the other
significantly bivariate correlated variables in the model (Tables 4.0 to 4.7), if the range anxiety
variable would decrease by -0.216 standard deviations, the intent to purchase an EV would
increase by one unit. This association was quite strong, helping increase the EV model by 0.100,
increasing the model’s Adjusted R2 to 0.689. This means with the social variables and the range
anxiety variable, in the combined DV model, 68.9% of the variance can be explained by the
predictor variables. This is the strongest model of the three at this point.
After analyzing the results regarding range anxiety surrounding purchasing EVs, it is
evident that there is a strong relationship between range anxiety and the respondent’s intent to
purchase an EV or hybrid vehicle. Although it may have been useful to have more deterrent
variables, the one predictor variable in the deterrent block stayed significant in the models for the
combined DV and in the EV DV, and was only unsuccessful in maintaining a presence in the
hybrid DV model. Discussions about differences between the DVs can be found in the discussion
chapter. Therefore, the null hypothesis, range anxiety related to EVs and hybrid vehicles does
not decrease intention to purchase an EV or hybrid vehicle, will be rejected. The alternative
hypothesis; range anxiety related to EVs and hybrid vehicles decreases intention purchase an EV
or hybrid vehicle, will be accepted.
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4.4

Hypothesis 4: Financial influences will significantly predict intention to
purchase an EV or hybrid vehicle.

Null Hypotheses
(H0):
Alternative
Hypothesis (HA):

Financial influences related to EVs and hybrid vehicles do not
increase intention to purchase an EV or hybrid vehicle.
Financial influences related to EVs and hybrid vehicles increase
intention to purchase an EV or hybrid vehicle.

Table 4.44 - Correlation & Regression findings for financial influences (Hypothesis 4)
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Variables
Intent to Purchase
Intent to Purchase Hybrid
Intent to Purchase EV
EV+Hybrid Index
Index
Index
Pearson
Standardized
Pearson
Standardized
Pearson
Standardized
Correlation
Model
Correlation
Model
Correlation
Model
Coefficient
Coefficient
Coefficient
Financial Influences
Purchase Price
-.077
---.039
---.097
--Importance
Long Term Cost
.160*
.072ns
.321**
.038ns
.428**
.101*
Savings
Importance
Money Doesn’t
.516**
.104 ns
----.591**
.269**
Matter EV
Money Doesn’t
.347**
.075 ns
.461**
.365**
----Matter Hybrid
Provincial
.463**
.460**
.329**
.444**
.494**
.415**
Subsidies
Federal Subsidies .446**
-.234 ns
.309**
-.295 ns
.484**
-.337 ns
Model Stats After
Adj. R2 = .706 (+0.051)
Financial Block
ns
means not significant in the model
*Significant at the 0.05 confidence level
** Significant at the 0.01 confidence level
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Adj. R2 = .486 (+0.084)

Adj. R2 = .765 (+0.076)

Please note that when looking at the standardized beta coefficients in this chapter, these values are
the final beta coefficients from the final regression block. Thus, accounting for when all predictor
variables are in the model and not just their single groupings. The effects seen in each table are
controlling for all other variables in the model. While tables 4.1 to 4.3 are each presented separately,
the findings come from a single model for each DV any results that are shown are from the completed
regression model that was ran, accounting for all variables

59

While we assumed that purchase price and other financial variables factor into all vehicle
purchases, we further assumed that they would be particularly relevant for EV and hybrid
vehicles since they usually entail a short term price premium but longer term saving compared to
the equivalent gas model – thus depending on the timeframe (e.g., EV is less expensive only in
the long run due to fuel efficiency). We did not ask about purchase price relative to timeframe
but future research likely should. We expected that the situation with EVs and hybrids is no
different. Table 4.4 above shows the Pearson correlations and standardized model coefficients
for the different financial influence variables. Together, along with the social influence and range
anxiety variables, these variables predict over 70% of the variation in the combined EV/hybrid
DV, just under 50% of the variation in the hybrid DV and over 75% of the variation in the EV
DV. Those who are influenced by financial variables are more likely to say they would purchase
an EV or hybrid. The Pearson correlations for all dependent variables and predictor variables are
all in the range from 0.160 to 0.591, the lowest coming from long-term cost savings in the
combined model and the highest coming from ‘would purchase an EV if money didn’t matter’ in
the EV model. The same applies for the standardized beta coefficients from the three regression
models with all in the range from 0.101 to 0.460, with 5 of the 14 relationships significant at the
0.01 level and one other significant at the 0.05 confidence level. Thus financial influence is a
significant predictor of intent to purchase EVs and hybrid in some form, though results varied
from model to model.
It also must be noted that purchase price importance needs to be addressed. Since it is in
blue across the chart, it means that that purchase price importance was not correlated with any of
the dependent variables. This seems like a surprising result as purchase price is often a main
discussion point among vehicle purchasers. Figure 4.1 below provides a key clue as to why there
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is little variation, what it shows is that 80% of respondents ranked this in their top four in the
importance rankings, suggesting there is no difference between potential EV buyers and potential
ICE buyers when it comes to purchase price importance. More speculation on this finding is
found in the Discussion chapter. Other predictor variables in this block include: long term cost
savings importance, ‘would purchase an EV if money wasn’t an issue’, ‘would purchase a hybrid
if money wasn’t an issue’, support for provincial subsides for EVs, and support for federal
subsidies for EVs. A handful of these variables stayed in the models scattered across the different
DVs.

Figure 4.1 – Pie Chart Counts for Purchase Price Importance

To begin with the intent to purchase an EV or hybrid vehicle DV, there were four
variables that were correlated with the DV at the 0.01 confidence level, and one correlated at the
0.05 confidence level this variable was long-term cost savings importance. But, just one of these
predictor variables remained significant in the regression models, which was the least out of the
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three models, this variable was the support for provincial subsides for EVs. This variable had a
Pearson Correlation of 0.463 at the 0.01 confidence level, and when it stayed in the model, it had
a standardized beta coefficient value of 0.460 at the 0.01 confidence level. This data suggests
that with all the other significantly bivariate correlated variables in the model (Tables 4.0 to 4.7),
if the support for provincial subsidies increases by 0.460 standard deviations, the intent to
purchase an EV/hybrid would increase by one unit. This association was found to have the
highest standardized beta value of all financial influence variables. This association helped
increase the overall EV/hybrid model by 0.051, increasing the model’s Adjusted R2 to 0.706.
This means with the social variables, financial variables, and range anxiety (not shown in this
chart, see full table), in the combined DV model, 70.6% of the variance can be explained by the
predictor variables.
For the intent to purchase a hybrid vehicle DV, the EV related variables were not put into
the model, leaving four variables, which were all correlated with the DV at the 0.01 confidence
level. For this DV, two of the predictor variables remained significant in the regression models,
these variables were the support for provincial subsides for EVs and ‘would purchase a hybrid if
money wasn’t an issue’. These variables had Pearson Correlation’s of 0.329 and 0.461
respectively, both at the 0.01 confidence level. When these variables stayed in the model,
‘provincial support’ had a standardized beta coefficient value of 0.444 and ‘would purchase a
hybrid…’ had a standardized beta coefficient value of 0.365, both at the 0.01 confidence level.
This data suggests that with all the other significantly bivariate correlated variables in the model
(Tables 4.0 to 4.7), if the support for provincial subsidies increases by 0.444 standard deviations
and the ‘would purchase hybrid…’ increases by 0.365 standard deviations, the intent to purchase
a hybrid would increase by one unit. This association helped increase the overall hybrid model
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by 0.084, increasing the model’s Adjusted R2 to 0.486. This means with the social variables,
financial variables, and range anxiety (not shown in this chart, see full table), in the hybrid DV
model, 48.6% of the variance can be explained by the predictor variables.
Lastly, for the intent to purchase an EV DV, the hybrid related variables were not put into
the model, leaving four variables, which were all correlated with the DV at the 0.01 confidence
level. For this DV, three of the predictor variables remained significant in the regression models,
which was the most of the three models, these variables were the support for provincial subsides
for EVs and ‘would purchase an EV if money wasn’t an issue’, and long-term cost savings.
These variables had Pearson Correlation’s of 0.494, 0.591, and 0.428 respectively, all at the 0.01
confidence level. The correlations of 0.494 and 0.591 were the two highest correlations across
the financial groupings. When these variables stayed in the model, ‘provincial support’ had a
standardized beta coefficient value of 0.415 and ‘would purchase an EV…’ had a standardized
beta coefficient value of 0.269, both at the 0.01 confidence level and long-term cost savings had
a standardized beta coefficient value of 0.101 at the 0.05 confidence level. This data suggests
that with all the other significantly bivariate correlated variables in the model (Tables 4.0 to 4.7),
if the support for provincial subsidies increases by 0.415 standard deviations and the ‘would
purchase EV…’ variable increases by 0.269 standard deviations, and the long-term cost savings
importance would increases by 0.101 standard deviations, the intent to purchase an EV would
increase by one unit,. These associations helped increase the overall EV model by 0.076,
increasing the model’s Adjusted R2 to 0.765. This means with the social variables, financial
variables, and range anxiety (not shown in this chart, see full table), in the EV DV model, 76.5%
of the variance can be explained by the predictor variables. The strongest model of the three at
this point.
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After analyzing the results regarding financial influences surrounding EVs and hybrid
vehicles, it is evident that there is a moderate relationship between the amount of financial
influences related to EVs and hybrids and the respondent’s intent to say they would purchase one
of these vehicle types. In total, there were six instances where financial variables stayed in the
models, while some dropped out, the ones that stayed had strong relationships with the DVs,
most notably in the EV DV, where three predictor variables remained significant in the model.
Discussions about differences between the DVs can be found in the discussion chapter.
Therefore, the null hypothesis, financial influences related to EVs and hybrid vehicles does not
increase intention to purchase an EV or hybrid vehicle will be rejected. The alternative
hypothesis, financial influences related to EVs and hybrid vehicles increases intention purchase
an EV or hybrid vehicle will be accepted.
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4.5

Hypothesis 5: The popularity surrounding EVs increases intention to
purchase an EV or hybrid vehicle.

Null Hypotheses
(H0):
Alternative
Hypothesis (HA):

The popularity surrounding EVs does not increase intention
purchase an EV or hybrid vehicle.
The popularity surrounding EVs increases intention purchase an EV
or hybrid vehicle.

Table 4.55 - Correlation & Beta findings for popularity influence (Hypothesis 5)
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Intent to Purchase
Intent to Purchase Hybrid
Intent to Purchase EV
Variables
EV+Hybrid Index
Index
Index
Pearson
Standardized
Pearson
Standardized
Pearson
Standardized
Correlation
Model
Correlation
Model
Correlation
Model
Coefficient
Coefficient
Coefficient
Popularity Influences
.344**
.073ns
.291**
.077 ns
.324**
.250 ns
Mainstream
Cool To Own

.445**

.0076 ns

Model Stats After
Adj. R2 = .711 (+0.05)
Popularity Block
ns
means not significant in the model
** Significant at the 0.01 confidence level

.332**

.014 ns

Adj. R2 = .479 (-0.007)

.461**

.056 ns

Adj. R2 = .766 (+0.001)

In the survey, respondents were asked about their opinions regarding the popularity of
EVs, specifically, whether they thought EVs are now considered mainstream, and whether they
thought EVs were cool to own. The results found that in regards to whether or not respondents
thought EVs were mainstream, 32% agreed in some form, 17% neither agreed nor disagree, and

5

Please note that when looking at the standardized beta coefficients in this chapter, these values are the final beta
coefficients from the final regression block. Thus, accounting for when all predictor variables are in the model and
not just their single groupings. The effects seen in each table are controlling for all other variables in the model.
While tables 4.1 to 4.3 are each presented separately, the findings come from a single model for each DV any
results that are shown are from the completed regression model that was ran, accounting for all variables
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51% disagree in some form. As for whether or not respondents thought EVs were cool to own,
34% agreed in some form, 32% neither agreed nor disagreed, and 33% disagreed in some form.
The mainstream and cool to own predictor variables were tested for Pearson correlation
and both were found to be significant at the 0.01 confidence level with all three dependent
variables. The mainstream predictor variable was correlated moderately with all three dependent
variables; with the combined DV at 0.344, with the hybrid EV at 0.291, and with the EV DV at
0.324. The cool to own predictor variable was correlated more strongly than the mainstream
predictor with all three dependent variables; with the combined DV at 0.445, with the hybrid EV
at 0.332, and with the EV DV at 0.461. Despite these correlations being significant at the 0.01
confidence level, neither predictor variable remained in any of the three models they were put
into. Consequently, when this popularity block was added to the model, the impacts to the
adjusted R2 were minuscule, and even decreases the adjusted R2 in one model. When this block is
added, the adjusted R2 in the combined model increases by just 0.05 and in the EV model the
adjusted R2 increases even less, by 0.001, and in the hybrid model, the adjusted R2 actually
decreases by 0.007.
After analyzing the results regarding popularity surrounding EVs, it is evident that
moderate correlations between whether or not respondents think EVs are mainstream or cool to
own and the respondent’s intent to say they would purchase an EV or hybrid vehicle. Despite
this, it is evident the relationship between the popularity variables and the dependent variables is
not significant in predicting intent to purchase. These findings are important when juxtaposed
against the social variable block, that is, while there is social influence, that influence is not
skewed toward convincing about EVs being cool to own, or being mainstream. Therefore, the
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null hypothesis; the popularity surrounding EVs does not increase intention purchase an EV or
hybrid vehicle, will be accepted.

4.6

Hypothesis 6: Environmental concern when purchasing a vehicle increases
intention to purchase an EV or hybrid vehicle.

Null Hypotheses
(H0):
Alternative
Hypothesis (HA):

Environmental concern related to vehicles does not increase
intention to purchase an EV or hybrid vehicle.
Environmental concern related to vehicles increases intention to
purchase an EV or hybrid vehicle.

Table 4.66 - Correlation & Regression finding for environmental concern (Hypothesis 6)
Bivariate Correlation & Final Regression Coefficients for Intent to Purchase Alternate Fuel Vehicles
Intent to Purchase
Intent to Purchase Hybrid
Intent to Purchase EV Index
Variables
EV+Hybrid Index
Index
Pearson
Standardized
Pearson
Standardized
Pearson
Standardized
Correlation
Model
Correlation
Model
Correlation
Model
Coefficient
Coefficient
Coefficient
Environmental Concerns
Environmental
.423**
.162**
.321**
.163 ns
.428**
.152**
Impact
Importance
Model Stats After
Adj. R2 = .729 (+0.018)
Adj. R2 = .483 (+0.004)
Adj. R2 = .792 (+0.026)
Environmental
Block
ns
means not significant in the model
*Significant at the 0.05 confidence level
** Significant at the 0.01 confidence level
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Please note that when looking at the standardized beta coefficients in this chapter, these values are the final beta
coefficients from the final regression block. Thus, accounting for when all predictor variables are in the model and
not just their single groupings. The effects seen in each table are controlling for all other variables in the model.
While tables 4.1 to 4.3 are each presented separately, the findings come from a single model for each DV any
results that are shown are from the completed regression model that was ran, accounting for all variables

67

The fourth hypothesis tested is in regards to environmental concern surrounding vehicle
purchases. It has been found that environmental concern is a major contributor to EV and hybrid
purchases, but it is among a multitude of factors. Further discussion on the importance
environmental concerns can be found in the discussion chapter, along with details from other
studies that focus more on this topic. Just like the social influence variable, the environmental
block has just one predictor variable within it. This variable is the importance of environmental
impact when buying a vehicle, which was done via ranking 10 options from most important to
least important. Table 4.6 above shows the Pearson correlations and standardized model
coefficients for the environmental concern variable. Together, along with the social influence,
financial influence, range anxiety, and popularity variables, these variables predict over 70% of
the variation in the combined EV/hybrid DV, just under 50% of the variation in the hybrid DV
and nearly 80% of the variation in the EV DV. Those who are influenced by environmental
concern are more likely to say they would purchase an EV or hybrid. The Pearson correlations
for dependent variable and predictor variable, are in the range from 0.321 to 0.428, the highest
coming from the relationship between environmental concern and the EV DV. The
environmental concern variable did not stay significant in the hybrid model, but produced beta
coefficients in the combined model and the EV model at 0.162 and 0.152 respectively, both
confident at the 0.01 level. Thus environmental concern is a significant predictor of intent to
purchase EVs and hybrid in some form, though results varied from model to model.
The combined intent to purchase an EV or hybrid DV and the environmental impact
importance predictor variable show moderate bivariate correlation between the two, with a
Pearson Correlation of 0.423, significant at the 0.01 confidence level. This was followed up by
the environmental impact importance producing a standardized beta coefficient of 0.162,
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significant at the 0.01 confidence level. This data suggests that with all the other significantly
bivariate correlated variables in the model (Tables 4.0 to 4.7), if the environmental impact
importance variable increases by 0.162 standard deviations, the intent to purchase an EV or
hybrid would increase by one unit. This association appears to be the one of the weaker
relationships found, for both Pearson correlation and standardized beta coefficients. This
association helped slightly increase the overall EV/hybrid model by 0.018, increasing the
model’s Adjusted R2 to 0.729. This means with the social variables, financial variables, and
environmental concern; plus range anxiety and popularity (not shown in this chart, see full table),
in the combined DV model, 72.9% of the variance can be explained by the predictor variables.
Despite the predictor variable of importance of environmental impact being correlated
with the intent to purchase a hybrid at a Pearson correlation value of 0.321 at the 0.01 confidence
level, the variable failed to stay in the model.
The intent to purchase an EV DV and the environmental impact importance variable
show moderate bivariate correlation between the two, with a Pearson Correlation of 0.428,
significant at the 0.01 confidence level. This was followed up by the environmental impact
importance producing a standardized beta coefficient of 0.152, significant at the 0.01 confidence
level. This data suggests that with all the other significantly bivariate correlated variables in the
model (Tables 4.0 to 4.7), if the environmental impact importance variable increases by 0.162
standard deviations, the intent to purchase an EV would increase by one unit. Much like the
combined DV, this association appears to be the one of the weaker relationships found, for both
Pearson correlation and standardized beta coefficients. This association helped slightly increase
the EV model by 0.026, increasing the model’s Adjusted R2 to 0.792. This means with the social
variables, financial variables, and environmental concern; plus range anxiety and popularity (not
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shown in this chart, see full table), in the combined DV model, 79.2% of the variance can be
explained by the predictor variables. This is the strongest model of the three at this point.
After analyzing the results regarding environmental concern surrounding purchasing
vehicles, it is evident that there is a moderate relationship between environmental concern
regarding vehicle purchases and the respondent’s intent to say they would purchase an EV or
hybrid vehicle. Although it may have been useful to have more environmental variables, the one
predictor variable in the environmental concern block stayed significant in the models for the
combined DV and in the EV DV, and was only unsuccessful in maintaining a presence in the
hybrid DV model. Discussions about differences between the DVs can be found in the discussion
chapter. Therefore, the null hypothesis, environmental concern related to EVs and hybrid
vehicles does not increase intention purchase an EV or hybrid vehicle will be rejected. The
alternative hypothesis, environmental concern related to EVs and hybrid vehicles increases
intention purchase an EV or hybrid vehicle will be accepted.
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4.8

Summary of Findings
This chapter displayed and explained the results for the six hypothesis that were tested. In

the summary table below, all hypotheses are given a strength of relationship with EVs and
hybrids, if a relationship is strong, that means that it was significant in both the bivariate
correlations and the model, if a relationship is moderate, that means it was just significant in the
bivariate correlations. If there was no relationship, it means that it was not significant in the
correlations, therefore not put into the model. Lastly, if there is a strong to moderate relationship,
that means that all were significantly correlated but only some were significant in the model.
Five of the six hypothesis were found to have support, with social influences providing a
strong relationship for EVs and hybrids, municipal influence has a moderate to strong
relationship for EVs and a moderate relationship for hybrids, financial and environmental
influences has a strong relationship for EVs and a moderate relationship for hybrids, popularity
has a moderate influence for EVs and hybrids, while range anxiety influence has a strong
relationship for EVs and no relationship with hybrids. This led to five hypotheses rejecting their
nulls, which were that these variable groups would not increase one’s intention to purchase an
EV or hybrid vehicle. This means that, somewhat surprisingly, five of these variable groupings
increased intention to purchase an EV or hybrid vehicle. Although not every block had an
overwhelming support of influence from every single predictor variable in its grouping, as a total
model, these variables work extremely well together to predict increase in intention to purchase
EV or hybrid vehicles. The ability of these predictor variables to work together and provide the
strength of relationship they did is quite fascinating, especially for the combined EV/hybrid DV
and the EV DV both providing the ability to explain at least 75% of the variation in the
dependent variables.

71

Some of the most important findings of these results could come from the municipal
intervention hypothesis, where it found two municipal interventions to be significant. Both
support for city EV promotion and support for city EV information sessions increase ones
intention to purchase an EV or hybrid vehicle. On the other hand, it found that other, more
expensive interventions, such as support for city EV chargers, support for city EV preferential
parking, support for city EV test drives, and support for a city EV information centre, to be
insufficient in increasing one’s intention to purchase an EV or hybrid vehicle. What these
findings, combined with social influences may suggest, will be discussed further in the
discussion and conclusion chapters.
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Hypothesis

Social group
interactions about
EVs and hybrid
vehicles
significantly
predicts intention to
purchase an EV or
hybrid vehicle.
Range anxiety
surrounding EVs
and hybrid vehicles
decreases intention
to purchase an EV
or hybrid vehicle.
Financial
influences will
significantly predict
intention purchase
an EV or hybrid
vehicle.

The popularity
surrounding EVs
increases intention
purchase an EV or
hybrid vehicle.

Table 4.7 – Summary of Hypotheses Relationships
Significant
Corresponding Direction Strength
Predictors
DVs
of Effect is
for EV
as
Predicted?

Strength
for
Hybrid

Total Social
Group
Influence

All 3 DVs

Yes

Strong

Strong

Range Anxiety
Deterrent

Combined DV

Yes

Strong

None

Yes

Strong

Moderate

EV DV

Provincial
Subsidy
Support
‘Would
purchase EV if
money wasn’t
an issue…’
‘Would
purchase a
hybrid if
money wasn’t
an issue…’
Long-term cost
savings
importance
EVs are
mainstream

All 3 DVs

EV DV

Hybrid DV

EV DV

All 3 DVs

EVs are cool to All 3 DVs
own

No

Moderate Moderate
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Environmental
concern when
purchasing a
vehicle increases
intention purchase
an EV or hybrid
vehicle.
Municipal
interventions
concerning EVs
and hybrid vehicle
promotion
increases intention
to purchase an EV
or hybrid vehicle.

Environmental
Impact
Importance

Combined DV

City EV
Promotion

Combined DV

Strong

Moderate

EV DV

EV DV
City EV
Information
Sessions

Yes

EV DV

Yes

Strong to Moderate
Moderate
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CHAPTER 5:
DISCUSSION
5.0

Introduction
This chapter connects the results of the research to the background literature on social,

municipal, financial, and environmental influences in regards to vehicle purchases. Overall, the
findings are consistent with the literature in the sense that range anxiety, environmental influence,
and financial influence all play an important role in whether or not someone is interested in
purchasing an EV. However, this research provides new insight into social influence, municipal
influence, and popularity of EVs to this discussion. The chapter is broken down into sections,
organized by hypothesis and also includes a methodological limitations section that discusses
potential changes to the survey that could strengthen it.

5.1

Hypothesis 1 – Social Influence
The social influence hypothesis was developed as a more in-depth way to measure the

‘neighbour effect’ – the latter tending to be measured as a macro-level variable – i.e., the market
share of purchasers of alternative fuel vehicles. Measuring neighbour influence is born from the
idea that ‘people who live together, talk together, end up voting together’; this was then taken into
the EV market share research by Mau, Axsen, Jaccard and others. While this is discussed in the
literature review, what was missing was a wider view of social influence in relation to the EV
consumer market, more specifically, which social groups have influence over an individual’s
vehicle purchasing behaviour. The social influence block was originally created to capture the
differences between friends, family, neighbours, and coworkers, but as the analysis developed, it
was apparent that in the grand scheme of things, different social groups all had a similar impact on
influence to purchase EVs and hybrids. Therefore, as discussed in the results chapter, a master
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index was created to represent the social variables. By doing so, more variance was explained by
total social influence than when the social groups were separated, further backing the decision to
do a master index.
While the social variable remained significant in all three models, the explanatory power
and overall model performance of that variable in the intention to purchase a hybrid model was
the weakest of the three. This is likely due to the fact when you look back to when the social groups
were tested separately, there was one relationship that was not found to be significant. This was
the relationship between neighbours and intent to purchase a hybrid, as a result, despite the social
groups combining into a master social index, the relationship between neighbours and hybrids still
played a part in weakening the overall relationship. While it is not abundantly clear what caused
this to not be a significant predictor, it may be due to the optics of seeing an EV at your neighbours,
compared to a hybrid. Considering charging times are much longer with an EV, it is possible that
people would be presented with more scenarios where EVs could come into conversation. Hybrids
do not need much charging time, and may be done away from home if they do not own a home
charger, this could take away from what is likely a main topic starter and a key piece of being
influenced by neighbours. Although that is just speculation, survey results suggest that 55% of
respondents would engage with neighbours if they owned an EV or hybrid, unfortunately this
question was not separated for each vehicle type. In addition to this, a slightly higher percentage
of respondents said they’ve talked to neighbours more about EVs than hybrids. While it is not
entirely clear what is causing EVs to generate more buzz with neighbours, there seems to be some
disconnect between hybrids and conversing with neighbours about them.
It is important to discuss the one social variable that was not included in the full
regression model, and that is the ‘overall positives’ predictor variable. The reason that this
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variable was pulled from the complete regression model was due to a mediating effect that was
occurring between the overall positives variable and the total social group influence. When ran in
a regression model alone, both total social group influence and overall positives were significant.
Yet, when total social group influence was added in with overall positives, the overall positives
variable was being removed from the model and becoming insignificant. This suggests that the
overall positive variable influences the total social group influence, which in turn influences the
dependent variable. Thus, the total social variable clarifies the relationship between the overall
positives and the intent to purchase EVs, hybrids, or a combination of the two.
While Axsen, Mountain, & Jaccard (2009) and Mau et al. (2008) found that new
technology such as EVs become more desirable as their adoption become more popular in the
market, this research built on that idea to add nuance by measuring neighbouring more directly.
This survey asked respondents about interactions with their family, friends, neighbours, and
coworkers surrounding hybrid and EV. What the survey intended to find was how often people
had conversations with these groups about EVs, if they were positive conversations, if these
groups had influence on their vehicle purchasing decisions, and lastly, how many members of
these groups would need to purchase an EV before you were influenced to do so as well. This
researched reinforced what Axsen et al. (2009) & Mau et al. (2008) found but, this survey was
able to tease out the specific details of what ‘neighbouring’ was alluding to. While Axsen et al
(2009) hypothesized that there was some purchase rate shifts due to potential social learning
from other individuals, it was not made clear which factors or groups were influencing these
decisions. This research on social influences helped conclude that all social groups play a role in
influencing EV purchasing behaviours and that those who converse with others more often about
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EVs are more likely to want to purchase one; results also show the majority would be more
inclined to purchase an EV if some family, friends, etc. already had one.

5.2

Hypothesis 2 – Municipal Influence
The second hypothesis is that of municipal influence, which discovered mixed, but

intriguing results. Respondents were asked their opinions on various municipal related questions
surrounding intervention ideas to increase EV uptake. Out of these six interventions, just two of
these were significant predictors for EV uptake. These were city promotion, and information
sessions. It is important to note that none of these municipal interventions were significant
predictors in the hybrid model. While the reason for more support of EVs compared to hybrids in
the municipal section is uncertain, it can be suspected it is due to the lack of familiarity that one
may have with an EV compared to a hybrid, which has a gas component like an ICE vehicle.
Perhaps people are suggesting that they are willing to accept municipal help on learning more
about EVs.
The literature review discusses a growing body of literature that focused on government
involvement, including interventions to increase EV uptake, with mixed results, but with no
specific interventions studied at this capacity. While the previous research on government
involvement with EVs done by Coffman et al. (2017) found that there was interest in municipal
interventions, it does not tease out which types would have influence. The research on London
residents studied specific interventions and found mixed results in terms of influence, this provided
measurable data to see which interventions actually have potential to increase intention to purchase
an EV. Many of the hypotheses tie closely together with each other, and can all relate back to a
municipal intervention which is what made this aspect of the research such an important part of
the findings. By first seeing which other topics are important (financial, environmental, etc.),
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combined with how people would like their municipality to help, this research not only allows the
results to provide what influences them, but in what capacity they can be influenced.

5.3

Hypothesis 3 – Range Anxiety Influence
Range anxiety is well documented in the literature, and was included as a control variable

for detecting the neighbour/social effects. As mentioned in the results chapter, 74% of those who
know what range anxiety is, said it would deter them from purchasing an EV. An interesting note
about the range anxiety results; this is the same study population that wanted more charging
stations, and more promotion of EVs, which are all related and connects the dots to municipal
support. But, this is also the same study population where less than 20% of respondents knew how
many charging stations there are in London, with 58% of respondents estimating 0-20, far off from
the 45+ chargers that are located in London, with another 26% estimating 21-40. It is interesting
to wonder which is more important, is it that Londoners want more charging stations, or do they
simply need to be informed of how many there are and where they are located. This could be
looked at in further research with more in-depth questions surrounding this idea.
Lane et al. (2018) conducted research on hybrid vehicles and EVs to determine what causes
a person to prefere one over the other, predictably so, hybrid vehicles did not provide any sort of
range anxiety with the gasoline engine, while range anxiety was the main deterrent for EVs; results
that are echoed in our findings. Another study that was done in Europe by Meliger et al. (2018)
looked at various trips that individuals may take, mapped out facilities where charging can take
place and attempted to determine if trips could be completed in an EV. Results found that there
was the potential to do 99% of the trips laid out, but did state the implementation of more fast
chargers makes these results more sensible. These results relate back to the range anxiety results
and dissemination of information from municipal interventions, seeing that 99% of the studied
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trips are possible to complete in an EV, this seems to be something that the general public is not
aware of, causing the range anxiety. Municipalities hold power that can ease the impact of range
anxiety through education and promotion.

5.4

Hypothesis 4 – Financial Influence
The fourth hypothesis tested was around multiple financial scenarios and factors, ranging

from importance rankings when purchasing a vehicle to hypothetical situations that ask if the
respondent would purchase an EV if money were not an issue. The results found that the financial
influence has a strong influence, supporting the evidence found in the literature review that
suggested financial incentives are critical in EV uptake, although that does not mean the market
share will explode due to that single factor. This is evident in the Ontario market, and even Canada
wide; despite the growth year over year, the EV market is still awaiting mass consumption of these
vehicles. Hidrue, et al (2011) find that there is an overwhelming desire to save money on fuel as
EV buyers tend to expect gas prices to rise. This was further backed by this research on Londoners,
as long-term cost savings importance was a significant predictor of EV intent to purchase, with
32% of respondents having this as a top four in their importance rankings.
Perhaps what was most interesting of the financial influence findings was the ranking of
purchase price importance not being found to be significant in any of the three models. While there
could have been more questions posed about purchase price to gain a better understanding of what
Londoners are saying, the purchase price predictor is telling an underlying story. There are studies
that suggest the number one reason people will not purchase an EV at this time is due to the
purchase price, suggesting that this should have been a significant predictor in EV uptake (Plug
‘N Drive, 2019). Despite 80% of respondents having purchase price ranked in their top four
importance rankings, it was not a significant predictor in EV uptake, which may come as a surprise.

80

The reason that this is happening is because it is suggesting there is no difference between EV
buyers and ICE buyers when it comes to purchase price importance; both potential buyers value
the purchase price of their prospective vehicles. So, if they had purchase price highly ranked, they
were not more likely to be interested in EVs or ICE, and same goes for if purchase price was
ranked lowly. Due to the long-term financial factors being more important than the purchase price,
it suggest that promotion should focus around the fuel savings and lifetime ownership costs of an
EV compared to an ICE vehicle, which can already been seen in some campaigns.
While the upfront costs of EVs and hybrids are more when compared to similar gasoline
powered vehicles, the cost savings are undeniable. If you were to travel 20,000km in a year with
the average cost of gas at $1.15/L, your cost in a gas vehicle would be $8.63 per 100km, which
amounts to a yearly cost of $1,726 (Chargehub, 2019). While using the popular fully electric
Chevrolet Bolt as an example, your costs in an EV would be $1.36 per 100km, which amounts to
a yearly cost of $272, just shy of a $1,500 in savings each year (NRCan, 2008). In addition to the
~$1,500 saved on gas per year, another ~$500 per year can be saved in maintenance costs for
EVs when compared to gas vehicles. For a more long-term outlook, the 2 degree institute ran a
cost of ownership comparison that assumed a 250,000 km service life over 10 years, the results
showed that the average family can save about $26,000 over a 10 year life cycle of an EV. Two
similar cars were compared that are available in both ICE and battery electric versions. Due to
variations across many factors, the results found that over a 10 year ownership period of
~250,000km, anywhere from $23,000 to $38,000 could be saved if you owned an EV instead of
a gas vehicle (Logtenberg, Pawley, & Saxifrage, 2018).
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5.5

Hypothesis 5 – Popularity Influence
The fifth hypothesis tested ties in closely with the social influence aspects, but takes on its

own role, which is why it was looked at individually, based off of two variables, is an EV ‘cool to
own’ and ‘are EVs mainstream’. When EVs first arrived on the scene, most EV drivers were seen
as ‘tree huggers’ and often shamed if they owned one, but as the market grows, the stereotypes
seem to be moving away from EVs being unpopular, to a cool thing to own; largely due in part to
the advertisement work by Tesla. By seeing this transition occurring, it felt necessary to see where
people stand on this topic. The results did not find either variable to be a significant predictor for
EV uptake.
While thoughts on EVs have certainly shifted, it is not quite where it needs to be to support
widespread adoption, or even have the perception that it has wide spread adoption. Only 32%
agreed in some form that EVs are mainstream, while over 50% disagreed in some form (17%
neither agreed nor disagreed). While 32% neither agreed nor disagreed if EVs were cool to own,
34% agreed in some form they were, and 33% disagreed in some form; suggesting the public
opinion is very well split on the idea. This public perception would be great to follow up on in the
future.

5.6

Hypothesis 6 – Environmental Influence
The sixth hypothesis, that people buy EV and hybrids to protect the environment, is one

with some backing in previous studies. As covered in the literature review, people seem to be
influenced by others in regards to environmentally friendly behaviour, again tying this in with the
social influence of the study. The results of the hypothesis showed that for EVs, the environmental
impact was a significant predictor, but was not the case for the hybrid model, where it was not
deemed as significant. This is likely due to the factor of hybrids still using gasoline and it is likely
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that those who are purchasing these vehicles for environmental reasons are more willing to go the
full length of purchasing an EV rather than a hybrid. Environmental concern was found to be a
significant predictor, despite just 22% of respondents having it in their top four in terms of
importance. This suggests that those who had environmental concern ranked higher, were also
more likely to say they would purchase an EV, and those who had it ranked lower are more likely
to not purchase an EV.

5.7

Methodological Limitations
While it was discussed in the methods section that sending the second mailing with a

paper copy helped allow and encourage those who could not or did not want to fill out the online
survey, there are surely other barriers that could increase response rate. Revilla & Ochoa (2017)
set out to discover how long a survey should be. Their findings are in line with previous
research, finding that 20 minutes is the maximum ideal length for a survey, but their findings
also reveal that the ideal length is 10 minutes. Previous research also found that longer
questionnaire lengths can cause lower data quality, including higher dropout rates and a higher
proportion of ‘don’t know’ answers (Revilla & Ochoa, 2017). The online questionnaire took on
average, 17.6 minutes to complete. Although this is below the 20 minute ideal maximum, it is
well above the ideal length of 10 minutes long and also had 5 recorded drop outs. In our survey
there were 27 questions that provided an option of ‘neither agree nor disagree’, this option was
chosen on average 17.6% of the time; seemingly in line with Revilla’s findings. While this could
be their true opinion, it is possible that it was chosen due to disinterest caused by length of
questionnaire or repetitiveness. By decreasing the questionnaire length, it is possible that the
response rate may have increased and the percentage of ‘no agree nor disagree’ responses may
have decreased, providing higher data quality.
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5.8

Summary
This discussion chapter relates the findings of this research to what was discovered in the

literature review, and also dissects a handful of interesting findings that occur throughout the
analysis. While some of the findings, such as the environmental, financial, and range anxiety
hypotheses may have reinforced previous findings, the connection to social influences and
municipal interventions takes these influences to another level. There are two main findings to
take away from this research. Firstly, social groups do influence an individual’s intention to
purchase a hybrid or EV, and those who tend to have more conversations about EVs and hybrids
with family, friends, neighbours, and coworkers are more likely to say they will purchase one.
Secondly, municipal intervention has the ability to play a part in increasing an individual’s intent
to purchase an EV, specifically through promotion of EVs and having EV information sessions for
the public to attend. While those who care for the environment and have the financial capacity
have the motivation to purchase an EV or hybrid, there is a large sum of the population that is
uneducated in regards to EVs and the EV charging infrastructure, which is a major barrier to
getting those people into an EV. Despite this, the research shows that this same group of people
are wanting the information provided to them, want to know more, and want to talk about EVs. If
this happens, there could be a shift in EV uptake in the near future.
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CHAPTER 6:
CONCLUSIONS
6.0

Introduction
This study uses a survey of 257 participants from London, Ontario to determine which

factors have the ability to influence an individual to purchase a hybrid or EV. The main factors
questioned were the social group influence and the influence of municipal interventions;
additionally, financial influence, environmental influence, range anxiety, and popularity were
also studied as potential influential factors. The focus of this research was centred around two
main hypotheses, firstly, does the amount of social interaction with family, friends, neighbours,
and coworkers increase an individual’s intent to purchase an EV and secondly, can municipal
interventions such as information sessions on EVs increase an individual’s intent to purchase an
EV. The social influence hypothesis was developed as a way to tease out the relationships that
were bottled up inside the ‘neighbour effect’ that has previously been used to study EV uptake
predictions. The municipal influence hypothesis was developed as branch of community energy
research, providing a tool to determine which, if any, municipal interventions can potentially
cause a change in vehicle purchasing behaviour. The other four hypotheses tested were done to
reassure that our results are in line with previous studies discussed in the literature review, and to
determine if London, Ontario residents are in the norm when it comes to financial and
environmental influences.
The results from the social influence findings in the results chapter show that there is a
strong relationship between the social influence and all three dependent variables, but no one
group has a vast difference in influence. This suggests that the more a person is discussing

85

hybrids and EVs, the more likely that person is to have an intent to purchase a hybrid or EV in
the future. Additionally, it was found that for friends, family, neighbours, and coworkers, the
majority of respondents stated that it would only take 0-19% of these group members to purchase
a hybrid or EV in order for them to be influenced to purchase their own hybrid or EV. The
results from the municipal influence findings show a moderately strong relationship between the
municipal interventions and all three dependent variables. This suggests that there are some
interventions that have the ability to influence an individual’s intent to purchase a hybrid or EV,
while others may not have as significant of an impact. The interventions that had significant
influence were the support for city EV promotion and support for city EV information sessions.
While others had support, no others were found to be significant predictors in this study. The
results from the rest of the hypotheses were found to follow in line with previous research on
these topics, including: strong relationship between concern for the environment and intent to
purchase a hybrid or EV, strong relationship between financial influences and intent to purchase
a hybrid or EV, strong relationship between range anxiety and intent to purchase an EV, and also
found that there is no relationship between popularity of EVs and the intent to purchase one,
suggesting that even if a person finds that EVs are ‘cool to own’ it does not influence their
decision to purchase one.

6.1

Theoretical Contributions
This research supports the ongoing discussions surrounding financial and environmental

influence, and the impact of range anxiety surrounding EVs and sheds new light on the social
and municipal influences that play a part in persuading an individual’s likelihood to purchase a
hybrid or an EV. This research contributes to the theoretical literature in two ways.
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Firstly, this study supports previous research that focused on the financial and
environmental factors that may influence a person’s intent to purchase a hybrid or EV. It is
widely noted that for the most part, the financial component to purchasing any vehicle is a focal
point of the decision, these results are no different, as they suggest that the purchase price is
main component to vehicle purchase, but also state that the long-term cost savings of purchasing
an EV play a significant factor in the intent to purchase. Previous studies also suggest that EV
owners are more likely to care for the environment, the results from this study corroborate those
findings (Axsen et al., 2015). In addition to financial barriers, this research also validates that
range anxiety is a main deterrent to purchasing an EV, with an overwhelming percent of the
participants stating that range anxiety would deter them from purchasing an EV in the near
future.
The research also shed new light the social and municipal factors that influence an
individual’s intent to purchase an EV. Previous research studied the ‘neighbour effect’, which
suggests the appetite for a product increases as the market share increases, the social factors
studied in this research were chosen in order to move away from market share focus and
determine if social interaction can cause an increased interest in the intent to purchase an EV.
These findings suggest that this does play a significant role. How this is used to increase EV
uptake is to be determined. The research also shed new light on the potential for municipal
interventions to influence EV uptake. It was previously noted that there evidence for a desire to
have government influence, but no research to support which may actually result in change. The
search conducted now provides a preliminary point of discussion for potential interventions that
a municipality may want to integrate into their EV strategic plans. While this research provided
two significant factors, there were others that had support as well. Perhaps more in depth
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questioning on these interventions is needed, and findings would likely differ from municipality
to municipality.

6.2

Methodological Contributions
The design of this research follows in suit with what has commonly been found in studies

surrounding EV purchasing behaviour. In order to gain an understanding of what Londoners
deem as influential interventions from their municipality, responses were only collected from
London residents, outside opinions are not relevant for this part of the study. Since there has
been little work done on the specifics of social influence and municipal intervention to increase
EV uptake, these sections of the survey can be used as a starting point for other municipalities to
refine and use with their own residents. In fact, the survey outline has already been used as a
reference tool for similar research in the Peel Region of Ontario.

6.3

Policy Implications & Future Recommendations
There are two key policy implications. First, those interested in promoting hybrids/EVs

should consider messaging that centers on current owners of hybrids/EVs interacting with family
and friends. Second, cities should consider their role in providing relatively low-cost incentives
and promotion for hybrids or EVs. Future research might include direct municipal interventions
meant to increase hybrid/EV uptake along with measurement of the impacts using before and
after questionnaires.
The social findings showed that there was little difference between the different social
groups, suggesting that future research could condense this section to focus on social interactions
as a whole, rather than trying to differentiate between family, friends, neighbours, and
coworkers. In saying this, it was evident that conversations with these social groups has a major
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impact in an individual’s opinions towards EVs, suggesting the less engagement a person has
surrounding hybrids and EVs, the less likely they are to potentially purchase one. This
association can likely be connected back to lack of education and poor information dissemination
from the right outlets. If campaigns, from municipal or elsewhere, could promote EV owners to
take their friends, family, etc. for rides or openly discuss the advantages or EVs, the evidence
suggests that this could play an important role is determining others’ mindsets.
The area with the most potential for future research is municipal intervention influence.
By first determining which interventions hold value in changing behaviours, there is the potential
to do future ‘before and after’ research on EV uptake, after some of these interventions are
trialed in the public. There is already some evidence that these interventions are valuable. When
Plug ‘N Drive came to London to run test drives and information sessions, 55% respondents said
they are more likely to purchase an EV after participating in the event, 20% were as likely as
before, 25% declined to answer and 0% were less likely than before. Seeing these results is
encouraging, allowing room for future research that is focused short term opinions which is the
increase of interest before and after interventions occur, and then checking to see long-term if
these individuals actually convert to a hybrid or EV. There is certainly room for many initiatives
to increase EV uptake across a municipality. What this research suggests is that people are
lacking knowledge about EVs and are open to using the municipality as a resource for
information. The research also suggests that using by using municipal resources, municipalities
can help spark potential conversations among residents, which the results suggests, has the
ability to increase EV intent to purchase. By combining these tools, there is an opportunity to use
social influence in conjunction with municipal interventions in order to put together a piece of
the puzzle that is, how can we get more people out of gas vehicles and into an EV.
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APPENDIX A:
Letter of Information and Consent
Social Influences on Decision Making for Hybrid-Electric and Plug-In EV Purchases
Principal Investigator:
Dr. Jamie Baxter
********
Co-Investigators
Jordan Fuller
********
********
Please read both front and back pages of this letter.
I am writing to you to request your participation in a brief survey that will take approximately
13 minutes to complete.
This letter is part of a second mailing for the electric vehicle purchase study. If you have already
filled out the survey online, thank-you and please disregard this second request. If you have not
yet filled out the survey, there are now two options for completing the survey: i) an online
version or ii) (NEW) a paper copy with the pre-addressed and stamped envelope.
I’m Jordan Fuller, a researcher at Western University in partnership with the City of London and
the Community Energy Knowledge Action Partnership (CEKAP). I am working with Professor
Jamie Baxter in the Department of Geography on a study involving views on hybrid-electric and
plug-in-only electric vehicles. The focus of this research is the social influences on decision
making for such vehicle purchases. Your responses to this survey will help us evaluate the
relative importance of various social influences on expressed purchasing behaviour and the role
municipalities might play in electric vehicle promotion.
Past academic research on this topic has focused on the economics and political influences on
purchasing hybrid and electric vehicles; very little focuses on social influences of family, friends,
neighbours and co-workers. The purpose of the study is adding value to CEKAP and its projects
related to community energy planning. The anonymous response data will be shared with the
City of London and CEKAP and published in academic papers. Below is a link to the CEKAP
page where information about results will be available upon completion of the study.
http://www.cekap.ca/
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Your address was selected using random sampling via Canada Post mailing routes – we do not
have your address in our files. Your household was one of 1400 households selected in the
process. We require that, if there is a volunteer in your household, that they be 18 years or
older.
Procedures
Your participation in the survey is completely voluntary and all of your responses will be kept
confidential. The access link provided below is coded to ensure it is only used one per
household. No personally identifiable information will be associated with your responses to any
reports of these data. There will be the option to opt into a draw upon completing the survey.
Those entered will have the chance to win ONE of 3 $100 gift cards or e-gift card (your choice)
towards (Tim Horton’s, Canadian Tire, Home Depot). The email contact information requested
will not be joined with your survey responses.
If you decide to enter the gift card draw, your email or preferred contact method is requested
on the gift card draw sheet. When you mail both the gift card draw sheet and the completed
survey back, all gift card draw sheets with personal contact information will be removed from
the envelopes and kept separated from survey results before any survey data is viewed. This
will ensure your responses are kept confidential and remove any personally identifiable
information that could be associated with your responses.
OPTION 1: Online
For your convenience, we have also created an online version of the survey available through
Western’s Qualtrics system (http://bit.do/EVSTUDY). As with the paper questionnaire, the data
we receive online will be used only for aggregate analysis and anonymity is one of our highest
priorities.
Your survey responses will be collected anonymously through a secure online survey platform
called Qualtrics. Qualtrics uses encryption technology and restricted access authorizations to
protect all data collected. In addition, Western’s Qualtrics server is in Ireland, where privacy
standards are maintained under the European Union safe harbour framework. The data will
then be exported from Qualtrics and securely stored on Western University's server.”
ACCESS LINK: http://bit.do/EVSTUDY
Please enter the above URL to complete the survey.
OR
OPTION 2: Pen and paper (mail back)
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If you prefer to complete this survey on a paper version that is to be mailed back to us, please
follow the instructions attached to the paper copy. Once you have completed this
questionnaire please mail it in the pre-posted envelope provided.
Do NOT put a return mailing address on your completed survey as this would identify survey
data.
There are no apparent risks to participating in this study. Potential benefits are at a broad scale
– in terms of influencing the way alternative fuel vehicles are promoted, and will include
assisting the municipality in creating more focused community energy plan. There is no direct
compensation for completing this study.
There will be no reminders to complete the survey, nor are you required to complete survey.
Participants are free to skip any question they do not wish to answer and still participate in the
study, and as the data are collected anonymously, participants cannot request withdrawal of
their data once submitted. Participants are welcome to quit the survey anytime they wish if
they do not feel the need to complete the survey.
Representatives of Western University’s Non-Medical Research Ethics Board may require access
to your study-related records to monitor the conduct of the research. You do not waive any
legal right by consenting to this study. If you have any questions about your rights as a research
participant or the conduct of this study, you may contact The Office of Human Research
Ethics ********, email: ********. This office oversees the ethical conduct of research studies
and is not part of the study team. Everything that you discuss will be kept confidential.
This letter is yours to keep for future reference.
Having read the above, I understand that by starting the survey and checking “yes” on the
survey, I agree to take part in this study under the terms and conditions outlined in this letter
of information.
Should you have any comments or questions, please feel free to contact me at ********
Thank you very much for your time and cooperation.
Sincerely,
Jordan Fuller
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APPENDIX B:
Social Influences on Decision Making for Hybrid-Electric and Plug-In EV
Purchases Survey
Instructions:
In all sections in the attached paper survey questionnaire, please indicate how well each
statement describes your view. Please mark (●☒ ☑ ) ONE CIRCLE ONLY per question. If
you do not have a specific opinion, please mark the middle box “neither agree nor disagree”.
Once you have completed this questionnaire please mail it in the pre-posted envelope provided.

INTRODUCTION
1. I understand that by starting the survey and checking “yes”, I agree to take part in this study
under the terms and conditions outlined in the accompanied letter of information.

o
o

Yes
No

2. I am from London, ON, Canada

o
o

Yes
No, I am from... ________________________________________________

3. Definitions
For the purposes of this survey we distinguish two key categories of "electric" vehicles:
Hybrid-Electric Vehicle: vehicles that combine BOTH the use of; an electric motor AND the
use of gasoline or diesel powered engines. This includes all Plug-In Hybrids.
e.g., Toyota Prius, Ford Fusion ENERGI, Chevrolet Volt
Plug-In Electric Vehicle vehicles that ONLY use an electric motor and battery and do NOT use
an internal combustion engine. These vehicles are commonly known as Battery Electric Vehicles
(BEVs). e.g., Nissan Leaf, Tesla Model 3, Chevrolet Bolt
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VEHICLE CHOICE & TRAVEL BEHAVIOUR
4. What type of fuel runs your primary vehicle (most accurate single choice)?
O Plug-In Electric

O Hybrid-Electric

O Gas

O Diesel

O None

5. What type of vehicle is your primary vehicle?
O Subcompact Car
O Mid-sized Luxury
Car
O Compact SUV
O Small Pickup

O Compact Car
O Luxury Car

O Mid-sized Car
O Sport Car

O Full Size Car
O Luxury Sport Car

O Mid-sized SUV
O Large Pickup

O Large SUV
O Mini-Van

O Luxury SUV
O None

6. What type of fuel runs your secondary vehicle (most accurate single choice)?
O Plug-In Electric

O Hybrid-Electric

O Gas

O Diesel

O None

7. What type of vehicle is your secondary vehicle?
O Subcompact Car
O Mid-sized Luxury
Car
O Compact SUV
O Small Pickup

O Compact Car
O Luxury Car

O Mid-sized Car
O Sport Car

O Full Size Car
O Luxury Sport Car

O Mid-sized SUV
O Large Pickup

O Large SUV
O Mini-Van

O Luxury SUV
O None
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8. Which mode of transportation do you use most often for routine trips such as work/school?
O Drive your own
vehicle
O Bicycle

O Passenger in
another person’s
personal vehicle
O Walk

O Public Transit

O Taxi/Uber

O Other

9. Which mode of transportation do you use most often for non-routine trips such as running
errands and other trips?
O Drive your own
vehicle
O Bicycle

O Passenger in
another person’s
personal vehicle
O Walk

O Public Transit

O Taxi/Uber

O Other

10. On average, how many km do you travel during the week (not counting non-routine trips like
visits to relatives/friends out of town, non-routine work travel out of town)?

o
o
o
o

0 - 30 km per week
31 - 60 km per week
61 - 90 km per week
More than 90 km per week
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11. How many km do you travel in a month for non-routine trips?

o
o
o
o

0 - 30 km per month
31 - 60 km per month
61 - 90 km per month
More than 90 km per month

LIKELIHOOD TO PURCHASE AFV
12. If you were to purchase another vehicle in the next month, how likely would you be to
purchase each of the following vehicle types? Please respond once each in all four rows.
Very Unlikely
Gas or Diesel
Hybrid-Electric
Plug-In Electric

o
o
o

Unlikely

Likely

o
o
o

o
o
o

Very Likely

o
o
o

13. Which best describes the closest you have come to purchasing a plug-in electric vehicle?
O Never thought about it
O Searched online

O Thought about it
O Test driven

O Discussed it with somebody else
O Actually purchased

14. I have actively attempted to convince someone else to purchase a plug-in electric vehicle.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
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15. Which best describes the closest you have come to purchasing a hybrid-electric vehicle?
O Never thought about it
O Searched online

O Thought about it
O Test driven

O Discussed it with somebody else
O Actually purchased

16. I have actively attempted to convince someone else to purchase a hybrid-electric vehicle.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

17. When making a vehicle purchase, rank these from most important to least important.
(1-10).
______ Purchase Price
______ Environmental Impact
______ Long-Term Cost Savings
______ Mileage
______ Functionality
______ Overall Look and Feel
______ Safety
______ Brand Loyalty
______ Quality/Reliability
______ Prestige

18. Have you heard of range anxiety surrounding electric vehicles?

o
o

Yes
No
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19. Range anxiety would deter me from purchasing an electric vehicle.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

20. Giving your best estimate, how many public electric vehicle charging stations do you think
there are in London, Ontario?

o
o
o
o

0 - 20
21 - 40
41 - 60
More than 60

21. Giving your best estimate, how many public electric vehicle charging stations do you think
there are in all of Canada?

o
o
o
o

1000 - 3000
3001 - 5000
5001 - 7000
More than 7000

FAMILY INFLUENCE
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22. In the last year, how often have you had conversations about plug-in electric vehicles with
family members?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never

23. In the last year, how often have you had conversations about hybrid-electric vehicles with
family members?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never

24. The majority of my conversations regarding hybrid-electric and plug-in electric vehicles
with family focus on the positive aspects of these vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
O I have never had such
conversations with my family

25. My family has influence over my vehicle purchasing behaviour.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
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26. At what percentage ownership within your family would you be convinced it was time to
purchase plug-in electric vehicle? (Percentage of family owning a plug-in electric vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership

27. At what percentage ownership within your family would you be convinced it was time to
purchase a hybrid-electric vehicle? (Percentage of family owning a hybrid-electric vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership

FRIEND INFLUENCE
28. In the last year, how often have you had conversations about plug-in electric vehicles with
friends?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never
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29. In the last year, how often have you had conversations about hybrid-electric vehicles with
friends?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never

30. The majority of my conversations regarding hybrid-electric and plug-in electric vehicles
with friends focus on the positives of these vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
O I have never had such
conversations with my friends

31. My friends have influence over my vehicle purchasing behaviour.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

32. At what percentage of ownership within your friends would you be convinced it was time to
purchase a plug-in electric vehicle? (Percentage of friends owning a plug-in electric vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership
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33. At what percentage of ownership within your friends would you be convinced it was time to
purchase a hybrid-electric vehicle? (Percentage of friends owning a hybrid-electric vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership

NEIGHBOUR INFLUENCE
34. In the last year, how often have you had conversations about plug-in electric vehicles with
neighbours?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never

35. In the last year, how often have you had conversations about hybrid-electric vehicles with
neighbours?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never
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36. The majority of my conversations regarding hybrid-electric and plug-in electric vehicles
with neighbours focus on the positives of these vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
O I have never had such
conversations with my
neighbours

37. My neighbours have influence over my vehicle purchasing behaviour
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

38. At what percentage ownership within your neighbours would you be convinced it was
time to purchase a plug-in electric vehicle? (Percentage of neighbours owning a plug-in
electric vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership
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39. At what percentage of ownership within your neighbours would you be convinced it was
time to purchase a hybrid-electric vehicle? (Percentage of neighbours owning a hybrid-electric
vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership

40. If a neighbour has a hybrid-electric or plug-in electric vehicle, how likely are you to
engage in conversation with them about the vehicle?
O Extremely
Likely
O Slightly
Unlikely

O Moderately
Likely
O Moderately
Unlikely

O Slightly Likely

O Neither Likely nor Unlikely

O Extremely
Unlikely

COWORKER INFLUENCE

41. In the last year, how often have you had conversations about plug-in electric vehicles have
you had among coworkers?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never
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42. In the last year, how often have you had conversations about hybrid-electric vehicles have
you had among coworkers?
O Very Frequently
O Rarely

O Frequently
O Very Rarely

O Occasionally
O Never

43. The majority of my conversations regarding hybrid-electric and plug-in electric vehicles
among coworkers focus on the positives of these vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
O I have never had such
conversations with my
coworkers

44. My coworkers have influence over my vehicle purchasing behaviour.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
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45. At what percentage of ownership within coworkers would you be convinced it was time to
purchase a plug-in electric vehicle? (Percentage of coworkers owning a plug-in electric
vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership

46. At what percentage of ownership within your coworkers would you be convinced it was
time to purchase a hybrid-electric vehicle? (Percentage of coworkers owning a hybrid-electric
vehicle)

o
o
o
o
o

80-100% Ownership
60-79% Ownership
40-59% Ownership
20-39% Ownership
0-19% Ownership

47. If a supervisor in my workplace owned a plug-in electric or hybrid-electric vehicle, I
would be more inclined to purchase one.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
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TOPICS DISCUSSED

48. Throughout these conversations about plug-in electric vehicles with family, friends,
neighbours and coworkers, these topics were discussed.

Purchase Price
Environmental
Impact
Long-Term Cost
Savings
Mileage
Functionality
Look and Feel
Safety
Brand Loyalty
Quality/Reliability
Prestige

Never

Very
Rarely

Rarely

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

Occasionally

o
o
o
o
o
o
o
o
o
o

Frequently

o
o
o
o
o
o
o
o
o
o

Very
Frequently

o
o
o
o
o
o
o
o
o
o

112

49. Throughout these conversations about hybrid-electric Vehicles with family, friends,
neighbours and coworkers, these topics were discussed.
Very
Very
Never
Rarely Occasionally Frequently
Rarely
Frequently
Purchase Price
Environmental
Impact
Long-Term Cost
Savings
Mileage
Functionality
Look and Feel
Safety
Brand Loyalty
Quality/Reliability
Prestige

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o
o
o
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TRENDINESS

50. Electric vehicles are now mainstream.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

51. Plug-in electric and hybrid-electric vehicles are "cool" to own?
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

52. People who purchase hybrid-electric or plug-In electric vehicles are "following the pack".
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

53. If money were no issue, I would purchase a plug-in electric vehicle.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

54. If money were no issue, I would purchase a hybrid-electric vehicle.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
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ELECTRIC VEHICLES AND MY MUNICIPALITY

55. The Ontario Provincial government should subsidize plug-in electric vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

56. The Canadian Federal government should subsidize plug-in electric vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

57. I would be more inclined to buy a plug-in electric vehicle if my municipality had more
charging stations.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

58. I would be more inclined to buy a plug-in electric vehicle if my municipality had more
designated parking spots.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree
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59. I would be more inclined to buy a hybrid-electric vehicle if my municipality had more
designated parking spots.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

60. My municipality should take a more active role in promoting hybrid-electric and plug-in
electric vehicles.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

61. If my municipality was to run a plug-in electric vehicle information session in my
community, I would attend.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

62. If my municipality held an information session with test rides, I would attend.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

63. If there was a local EV information centre where I could learn more and test drive EVs, I
would visit.
O Strongly Agree
O Somewhat Disagree

O Agree
O Disagree

O Somewhat Agree
O Strongly Disagree

O Neither Agree nor Disagree

116

DEMOGRAPHICS

64. Gender

o
o
o

Male
Female

You don’t have an option that applies to me. I identify as
________________________________________________

65. Age
O 18 - 24
O 55 - 64

O 25 - 34
O 65 - 74

O 35 - 44
O 75 - 84

O 45 - 54
O 85 or older

66. Household Income
O Less than $10,000
O $30,000 - $39,999
O $60,000 - $69,999
O $90,000 - $99,999

67. Marital Status

o
o
o

Married
Widowed
Divorced

O $10,000 - $19,999
O $40,000 - $49,999
O $70,000 - $79,999
O $100,000 - $149,999

O $20,000 - $29,999
O $50,000 - $59,999
O $80,000 - $89,999
O More than $150,000
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o
o

Separated
Never married

68. Education (Please mark highest level achieved)

o
o
o
o
o
o
o

Less than high school
High school graduate
Some college or university (no completed degree)
College degree
University degree
Post Graduate 1 or 2 year degree (Professional and/or Masters)
Doctorate

69. Employment

o
o
o
o
o
o
o

Employed full time
Employed part time
Unemployed looking for work
Unemployed not looking for work
Retired
Student
Disabled
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70. Do you currently own or rent your household.

o
o
o

Own
Rent
Other

71. At your current household, would you be able to plug-in and charge an electric vehicle?

o
o

Yes
No

72. Size of Household

o
o
o
o
o

1 Person
2 Persons
3 Persons
4 Persons
5 or more Persons

73. Number of Owned Vehicles at Household

o
o
o

1
2
3+
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74. Please provide the first 3 digits only of your postal code.
________________________________________________________________

75. Is there anything you would like to ADD about Plug-In Electric or Hybrid-Electric Vehicles
and your municipality? (Please leave your comments in the box below)
________________________________________________________________
________________________________________________________________
________________________________________________________________
________________________________________________________________

78. Thank-you Gift Card Lottery

As thank-you for completing the questionnaire you qualify for entry into a draw for ONE of
three $100 e-gift cards. Entering your email info will enter you in the draw.

IF you are a selected winner you will be contacted and emailed an e-gift card of your choice.
Email: ___________________
Gift Card of Choice:
o Tim Horton’s
o Starbucks
o Canadian Tire
o Home Depot
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APPENDIX C:
Survey Results with Pie Chart Percentages

Q4 What type of fuel runs your
primary vehicle?

Q5 What type of vehicle is your
primary vehicle?

Q6 What type of fuel runs your
secondary vehicle?
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Q7 What type of vehicle is your
secondary vehicle?
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Q8 Which mode of
transportation do you use most
often for routine trips such as
work/school?

Q9 Which mode of
transportation do you use most
often for non-routine trips such
as running errands and other
trips?

Q10 On average, how many km
do you travel during the week
(not counting non-routine trips
like visits to relatives/friends out
of town, non-routine work
travel out of town)?

Q11 How many km do you
travel in a month for nonroutine trips?
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Q12 If you were to purchase
another vehicle in the next
month, how likely would you be
to purchase each of the
following vehicle types? Gas or
diesel.

Q12 If you were to purchase
another vehicle in the next
month, how likely would you be
to purchase each of the
following vehicle types? Hybridelectric.

Q12 If you were to purchase
another vehicle in the next
month, how likely would you be
to purchase each of the
following vehicle types? Plug-in
electric.

Q13 Which best describes the
closest you have come to
purchasing a plug-in
electric vehicle?
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Q14 I have actively attempted
to convince someone else to
purchase a plug-in electric
vehicle.

Q15 Which best describes the
closest you have come to
purchasing a hybridelectric vehicle?

Q16 I have actively attempted
to convince someone else to
purchase a hybridelectric vehicle.

Q17 When making a vehicle
purchase, rank these from most
important to least important:
purchase price.
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Q17 When making a vehicle
purchase, rank these from most
important to least important:
environmental impact

Q17 When making a vehicle
purchase, rank these from most
important to least important:
long-term cost savings

Q17 When making a vehicle
purchase, rank these from most
important to least important:
mileage

Q17 When making a vehicle
purchase, rank these from most
important to least important:
functionality
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Q17 When making a vehicle
purchase, rank these from most
important to least important:
overall look & feel

Q17 When making a vehicle
purchase, rank these from most
important to least important:
safety

Q17 When making a vehicle
purchase, rank these from most
important to least important:
brand loyalty

Q17 When making a vehicle
purchase, rank these from most
important to least important:
quality and reliability
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Q17 When making a vehicle
purchase, rank these from most
important to least important:
prestige

Q18 Have you heard of range
anxiety surrounding electric
vehicles?

Q19 Range anxiety would deter
me from purchasing an electric
vehicle.

Q20 Giving your best estimate,
how many public electric vehicle
charging stations do you think
there are in London, Ontario?
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Q21 Giving your best estimate,
how many public electric vehicle
charging stations do you think
there are in all of Canada?

Q22 In the last year, how often
have you had conversations
about plug-in electric vehicles
with family members?

Q23 In the last year, how often
have you had conversations
about hybrid-electric vehicles
with family members?

Q24 The majority of my
conversations regarding hybridelectric and plug-in electric
vehicles with family focus on
the positive aspects of these
vehicles.
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Q25 My family has influence
over my vehicle purchasing
behaviour.

Q26 At what percentage
ownership within your
family would you be convinced
it was time to purchase plug-in
electric vehicle?

Q27 At what percentage
ownership within your
family would you be convinced
it was time to purchase a
hybrid-electric vehicle?

Q28 In the last year, how often
have you had conversations
about plug-in electric vehicles
with friends?
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Q29 In the last year, how often
have you had conversations
about hybrid-electric vehicles
with friends?

Q30 The majority of my
conversations regarding hybridelectric and plug-in electric
vehicles with friends focus on
the positives of these vehicles.

Q31 My friends have influence
over my vehicle purchasing
behaviour.

Q32 At what percentage of
ownership within
your friends would you be
convinced it was time to
purchase a plug-in electric
vehicle?
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Q33 At what percentage of
ownership within
your friends would you be
convinced it was time to
purchase a hybrid-electric
vehicle?

Q34 In the last year, how often
have you had conversations
about plug-in electric vehicles
with neighbours?

Q35 In the last year, how often
have you had conversations
about hybrid-electric vehicles
with neighbours?

Q36 The majority of my
conversations regarding hybridelectric and plug-in electric
vehicles with neighbours focus
on the positives of these
vehicles.
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Q37 My neighbours have
influence over my vehicle
purchasing behaviour

Q38 At what percentage
ownership within
your neighbours would you be
convinced it was time to
purchase a plug-in electric
vehicle?

Q39 At what percentage of
ownership within
your neighbours would you be
convinced it was time to
purchase a hybrid-electric
vehicle?

Q40 If a neighbour has a hybridelectric or plug-in electric
vehicle, how likely are you to
engage in conversation with
them about the vehicle?
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Q41 In the last year, how often
have you had conversations
about plug-in electric vehicles
have you had
among coworkers?

Q42 In the last year, how often
have you had conversations
about hybrid-electric vehicles
have you had
among coworkers?

Q43 The majority of my
conversations regarding hybridelectric and plug-in electric
vehicles among coworkers
focus on the positives of these
vehicles.

Q44 My coworkers have
influence over my vehicle
purchasing behaviour.
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Q45 At what percentage of
ownership within coworkers
would you be convinced it was
time to purchase a plug-in
electric vehicle?

Q46 At what percentage of
ownership within
your coworkers would you be
convinced it was time to
purchase a hybrid-electric
vehicle?

Q47 If a supervisor in my
workplace owned a plug-in
electric or hybrid-electric
vehicle, I would be more
inclined to purchase one.

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: purchase price
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Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: environmental
impact

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: long-term cost
savings

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: mileage

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: functionality
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Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: look and feel

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: safety

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: brand loyalty

Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: quality and reliability
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Q48 Throughout these
conversations about plug-in
electric vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: prestige

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: purchase price

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: environmental
impact

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: long-term cost
savings
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Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: mileage

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: functionality

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: look and feel

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: safety
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Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: brand loyalty

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: quality and reliability

Q49 Throughout these
conversations about hybridelectric Vehicles with family,
friends, neighbours and
coworkers, these topics were
discussed: prestige

Q50 Electric vehicles are now
mainstream.
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Q51 Plug-in electric and hybridelectric vehicles are “cool” to
own?

Q52 People who purchase
hybrid-electric or plug-in
electric vehicles are “following
the pack”.

Q53 If money were no issue, I
would purchase a plug-in
electric vehicle.

Q54 If money were no issue, I
would purchase a hybridelectric vehicle.
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Q55 Ontario government should
subsidize plug-in electric
vehicles.

Q56 Canadian federal
government should subsidize
plug-in electric vehicles.

Q57 I would be more inclined to
purchase a plug-in electric
vehicle if my municipality had
more charging stations.

Q58 I would be more inclined to
purchase a plug-in electric
vehicle if my municipality had
more designated parking spots.
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Q59 I would be more inclined to
purchase a hybrid-electric
vehicle if my municipality had
more designated parking spots.

Q60 My municipality should
take a more active role in
promoting hybrid-electric and
plug-in electric vehicles.

Q61 If my municipality ran a
plug-in electric vehicle
information session, I would
attend

Q62 If my municipality held an
information session with test
rides, I would attend.
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Q63 If there was a local EV
information centre where I
could learn more and test drive
EVs, I would visit

Q64 Gender

Q65 Age

Q66 Household Income
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Q67 Education

Q68 Employment

Q69 Marital Status

Q70 Do you currently own or
rent your household
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Q71 At your current household,
would you be able to plug-in
and charge an electric vehicle?

Q72 Size of household

Q73 Number of owned vehicles
at household

APPENDIX D:
Complete Pearson Correlations & Linear Regression Model Table

Bivariate Correlation & Final Regression Coefficients for Likelihood to Purchase Alternate Fuel Vehicles
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Variables
Likelihood to Purchase
Likelihood to Purchase
Likelihood to Purchase EV
EV+Hybrid Index
Hybrid Index
Index
Pearson
Correlation

Standardized
Model
Coefficient

Pearson
Correlation

Standardized
Model
Coefficient

Pearson
Correlation

Standardized
Model
Coefficient

Overall Positives

.648**

*Modelled
Separately*

.560**

*Modelled
Separately*

.599**

*Modelled
Separately*

Total Social Group
Influence

.782**

.459**

.648**

.439**

.748**

.338**

Model Stats After
Social Block

Adj. R2 = .643 ---

Adj. R2 = .358 ---

Adj. R2 = .589 ---

Range Anxiety

-.348**

-.059

-.516**

Model Stats After
Deterrent Block

Adj. R2 = .655 (+0.012)

Adj. R2 = .402 (+0.044)

Adj. R2 = .689 (+0.1)

Purchase Price
Importance

-.077

---

-.039

---

-.097

---

Long Term Cost
Savings Importance

.160*

.072ns

.321**

.038ns

.428**

.101*

Money Doesn’t
Matter EV

.516**

.104 ns

---

---

.591**

.269**

Money Doesn’t
Matter Hybrid

.347**

.075 ns

.461**

.365**

---

---

Provincial Subsidies .463**

.460**

.329**

.444**

.494**

.415**

Federal Subsidies

-.234 ns

.309**

-.295 ns

.484**

-.337 ns

Social Influences

(Increase in model)
Deterrents
-.121*

--

-.216**

Financial Influences

.446**
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Model Stats After
Financial Block

Adj. R2 = .706 (+0.051)

Adj. R2 = .486 (+0.084)

Adj. R2 = .765 (+0.076)

Popularity Influences
Mainstream

.344**

.073ns

.291**

.077 ns

.324**

.250 ns

Cool To Own

.445**

.0076 ns

.332**

.014 ns

.461**

.056 ns

Model Stats After
Popularity Block

Adj. R2 = .711 (+0.05)

Adj. R2 = .479 (-0.007)

Adj. R2 = .766 (+0.001)

Environmental Concerns
.163 ns

Environmental
Impact Importance

.423**

Model Stats After
Environmental
Block

Adj. R2 = .729 (+0.018)

Adj. R2 = .483 (+0.004)

City Promotion

.450**

.181**

.410**

.159 ns

.398**

.174**

City Chargers

.362**

-.083 ns

.303**

-.124 ns

.345**

-.066 ns

City Parking EV

.318**

.084 ns

---

.297**

-.038 ns

City Parking Hybrid

.364**

-.205 ns

.276**

-.216 ns

City Info Session

.433**

.010 ns

.363**

-.182 ns

.411**

.200**

City Test Drive

.411**

.133 ns

.341**

.261ns

.394**

-.094 ns

City Information
Centre

.452**

-.095 ns

.383**

-.095 ns

.425**

-.065 ns

Model Stats After
City Involvement

Adj. R2 = .750 (+0.021)

.162**

.321**

.428**

.152**

Adj. R2 = .792 (+0.026)

Municipal
Interventions

ns

means not significant in the model

*Significant at the 0.05 confidence level
** Significant at the 0.01 confidence level

Adj. R2 = .513 (+0.03)

---

Adj. R2 = .812 (+0.02)
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